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ABSTRACT 

This document describes how American education may be 
organized and operated three decades hence and investigates the 
effects of population growth on the cost of providing this future 
schooling and on the number of instructional personnel it will 
require. Projections resulting from this research suggest that 
relatively more resources will probably go to the prekindergarten and 
elementary levels in the year 2000; many students will earn high 
school and college diplomas through instructional television and 
computer-assisted instruction; and college degrees will be earned 
with an average of 2 years* work after high school. This report also 
investigates the effects of population growth — 2-child versus 
3-child families — on the cost of future schooling. The 
investigation also led to the conclusion that more rapid growth rate 
will lead to about 45 percent higher educational spending in the year 
2 000 and to relatively more spending at the prekindergarten and 
elementary levels. However, educational expenditures are deemr^d 
unlikely to rise as rapidly in relation to the gross national product 
(GNP) as they .did between 1960 and 1970. (Author) 
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PREFACE 



This report was prepared for the President's Commission on Population Growth 
and the American Future, which was established with the p-^ssage of Public Lav 
91-23. The Commission as charged, among other duties, wit: estimating the ''re- 
sources in the public s-ctor of the economy that will be re uired to deal with 
anticipated growth in population." Rand, under contract to ti e Commission, has 
prepared studies which examine the relationship between population change and 
the requirements for sei vices in the education, passenger transportation, welfare 
and health sectors. The prc^sent report analyzes the e fects of alternativ^„^ rates of 
population j^n-owth on educational spending over the n-xt three decades. initial 
version was submitted to the President" Tommission in October 1971. 

Thi.' stuci ' may be of mterest to persons concerned with the econ( mic and 
pol icai pros]; ;ts for alternative teaching methods, ■ tructional technologies, and 
administrative organization in American schools. It may also interest those who are 
investigating methods of projecting costs and public resource requirements. Finally, 
this report will be useful to readers concerned with broader questions of the impact 
of population growth on our national life. 
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SUMMARY 



This study of the financial requi: : ontso: .merican ec ication during the next 
^ vears has two primary purposes. " ' first is to conslrucL. on the basis of trends 
ci prospects in educational meth^ a and technology nd school and classroom 
iM oani/riiion, a descriptive outline ol way schools may he organized and operated 
' i ee decades hence. The second l un is to investiga- ■ » eilects of population 
iiv wth on the cost of providinir th :u: ..re scho'jiiii^^ ana i he number of instruc- 
i i: : al pe sonnel it will requir^r. 

j^(ja: underlying deTiand ;r <\:or - fat t orF; lil in )arse of future 

-Uiiatio il expenditure as th 'e th past. idenUiying uieir separate roles 
locusei^ e forecasting effort on the most important underlying trends. On the 
demand side are (1) the size of the school-age population, and (2) the types and 
amounts of skills people will want to acquire, to use in their increasing leisu'*e time 
and to meet the economy's demand for manpower with the abilities that schooling 
at various levels produces. The supply factors are (3) the development of more 
productive inputs into the educational process, and (4) changes in the prices of 
schooling inputs due to demand and supply changes outride the education sector. 

For the first objective of this study, these underlying factors are anticipated to 
result in a variety of changes in American schooling. A review of the recent litera- 
ture of educational criticism along with evaluations of the costs and effectiveness of 
various organizational and technological innovations suggests several principal diff- 
erences between today's schools and those of the year 2000. 

• A larger proportion of educational resources will be allocated to the prekin- 
dergarten and elementary levels in 2000. 

• Schools at all levels will use their physical plant and equipment for more of 
the calendar year. 

• Specially trained paraprofessional instructional personnel will be heavily 
used at the prekindergarten, ek.^entary, and secondary levels. 

• Relatively low-cost instructional television and computer-assisted instruction 
will be widely used in classrooms and elsewhere in the community. 

• To insure that each graduate is prepared to continue in school or to support 
himself in the economy, secondary schooling will include a variety of work-study 
programs in which students can have many work experiences and learn several 




. trades. Most material formerly taught in college survey courses will be taught in 
high school. 

• Many students will earn high school and college diplomas through instruc- 
tional television and computer-assisted instruction, while away from a campus. 

• College degrees will be earned with an average of two years' work following 
high school graduation, though many persons will attend college intermittently 
throughout their VvT-king careers. 

The second niaiv purpose of this port is to in :tigate the effe ^^ of population 
growth on the cost of providing the.^ educational changes and oi h- number of 
instructional personnel they will reouire. Costing the resource requi ements im- 
plied by these rhan ,s and assuming ; -e different rates at whicii sc ie: - will adopt 
nem yield alternauve annual projecti ris of expenditure per student mr school- 

levels— prekindurgarten, elementr v. secondary, :ind higher ' duca; n— and for 
Ibur categories of expenditure— per;^ inel, plant, equipment. ;ind ot - Similar 
n-ocedures produce projections of pe vOu::Il requirenv-nts for in l uction. erson- 
I'cl. These expenditure and personne: :iTi -es are the: lultir bv v ; .rrj] 
lent projections that reflect the iiffi s betweer -apiGJ; "r^wiii:: rnp„.....,o: 
i-plyin ! an average hree-chii 7::;; n 2000 (C.nsus Sev.os B) and a slowly 
^rowiii^ i:>opulat Ion im^jjlying an average two-child family (Census Series E). 

The resulting projections indicate that population and eniollment growth rate 
Will be significant determinants of total expenditures on schooling and of the propor- 
tions spent at the various school levels. Rapid population growth implying an aver- 
age three-child family in 2000 will lead to about 45 percent higher educational 
spending in 2000 than will slow population growth implying an average two-child 
family. Rapid population growth will also lead to relatively more spending at the 
prekindergarten and elementary levels. 

Requirements for teachers and parateachers will be similarly affected, but the 
distribution of noncollege educational spending among broad categories— instruc- 
tional personnel, physical plant, and equipment— does not appear sensitive to popu- 
lation growth or enrollment rate variations. 

Educational expenditures are unlikely to rise as fast, relative to GNP, as they 
did in the decade of the 1960s, even with substantial infusions of new technology and 
even at the highest projected enrollment grov/th rate. If the educatio.ial improve- 
ments identified in this report are adopted relatively quickly, rapid growth in school 
enrollment (b^sed on Series B) v/ill require about 13 percent of GNP to be spent on 
education in the year 2000. Slow enrollment growth (based on Series E) will require 
about 8 percent, an increase of only one-half percent over the 1970 figure. Slower 
adoption of improved methods and technologies will slow the growth of educational 
spending accordingly. 

There will be a large financial tradeoff in the coming decades between the 
quality of education and the number of people to be educated. This tradeoff can be 
illustrated by assuming that enrollment rates will increase relatively rapidly and 
that we will spend 10 percent of our GNP on education in the year 2000. With the 
"three-child" population this expenditure would provide 7 percent of the students 
with all of the educational improvements identified in this report, while 93 percent 
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would receive education characterized b; the same kind of school inputs used 
1970. With the same proportion of GNP spent on education of the "two-child 
population, all students could receive high quality schooling. 
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L INTRODUCTION 



This study of the financial requirements of American education during the next 
30 years has two main purposes. The first is to construct, on the basis of trends and 
prospects in educational methods and technology, several alternative pictures of 
hov^ American education may change in the next three decades. The second is to 
investigate the effects of population grov^th on the cost of providing this changing 
educational system and on the number of instructional personnel it will require. 

For the first objective, we have examined current trends in teaching methods, 
educational technology, and school and classroom organization.^ We also reviewed 
the growing literature of research and opinion that is critical of American schooling^ 
and evaluated the costs and effectiveness of various technological innovations that 
now exist but have not yet been widely adopted in schools.^ These considerations 
suggest features of school organization, teaching methods, and technology that seem 
likely to characterize American schools of the year 2000. Combining these features, 
we construct a broad descriptive outline of the way schools may be organized and 
operated three decades hence. Although this outline can be only an informed guess, 
we intend it to be internally consistent, technologically and politically possible, and 
useful in evaluating the aggregate financial effects of population growth. 

For the second objective, the per-pupil requirements for instructional person- 
nel, physical plant, and equipment of various kinds are estimated for 1970 and 2000 
and costed at 1970 prices. Then, by adjusting these prices for demand and supply 
changes and assuming three alternative rates at which society will adopt the future 
types of schools, we construct three paths of per-pupil expenditure over the next 30 
years. These expenditure figures are multiplied by various enrollment projections 
that reflect the differences between a rapidly growing population, implying an aver- 
age three-child family in 2000 (the Census ''B" projection), and a slowly growing 
population, implying an average two-child family (the Census "E" projection). The 
result is alternative forecasts of educational expenditures that illuminate the 
tradeoffs between population growth and improvement in school quality. 



1 



THE DETERMINANTS OF AGGREGZ-^E EDUCATIONAL 
EXPENDITURES 

Understanding the probable determinants of future educational spending re- 
quires prior identification of the Muses of recent spending trends. Between 1960 and 
1970educat- ,.1 expenditure per pupil i.i constant dollars increased 170 percent in 
the United States." This 5 percent annual increase resulted from rising teacher 
wages and prices of other inputs, as well as from increasing teacher-pupil ratios and 
amounts per pupil of other broad categories of inputs. Accompanying this trend was 
a 2.4 percent average annual increase in enrollment at all levels from kindergarten 
to graduate school. As a result, total educational expenditures as a percent of GNP 
rose from 5.4 percent in 1980 to 7.5 percent in 1970. 

Four basic demand and supply factors underlie these trends. By identifying 
their separate roles and determining which of the many possible interactions among 
them could have produced the recent history of spending and resource use in educa- 
tion, we improve our ability to forecast future trends. 

1. The first underlying factor is the size of the school-age population, which 
Itself depends on fertility, mortality, and international migration during the previ- 
ous two or three decades. The generally rising birth rate in this country between 
1945 and 1955, for example, was the primary cause of the increasing enrollments 
of the 1960s, though the proportion of the population enrolled, particularly in col- 
leges, also rose. 

2. A second basic factor which influences both enrollment and expenditure per 
student is the types of skills people want to acquire to meet the economy's demand 
to" peoplo with the abilities and skills provided by schooling and to use in their 
in asmg leisure time. This influence is reflected in the amount of resources that 
people, individually and collectively, are willing to spend on schooling for them- 
selves and others. Their expenditures may take various forms: direct payments for 
tuition, supplies, and living expenses; tax obligatiouo at federal, state, and local 
levels; purchases of bonds for school construction and improvement; and use of their 
time and abilities in classrooms and laboratories instead of in leisure or income- 
producing activities. 

This factor along with the first— the population of school age— determines the 
aggregate demand for schooling, which may be thought of as the amounts of school- 
ing of a given quality which the community is willing to pay for (in both money and 
students' time) at various prices. This demand will be larger if (1) the school-age 
population is larger, and (2) the economy's demand for skilled workers and peoples' 
personal desire for skills and knowledge are higher. 

3. There are similarly two basic factors affecting the supply of schooling. One 
is the development of more productive inputs to the educational process, allowing 
the same quality and amount of schooling to be produced at lower cost (of money 
or of teachers' or pupils' time), or enabling pupils to learn more at the same cost than 
they could before. These more productive inputs may take the form of more highly 
trained teachers, better designed school buildings, or improved teaching methods 
and instructional technologies. 
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4. The other factor affecting the supply of schooling consists of demand and 
supply changes outside the education sector. For example, a general increase in the 
demand for people with a college education and the resulting rise in their salaries 
can be expected to result in higher teacher salaries, even though neither the demand 
for schooling nor the productivity of teachers has increased.^ Such effects may occur 
whenever an input— in this case, educated labor — can be employed in several indus- 
tries, and its price initially increases in one of them.^ The same effect may result 
if resources used in the education of teachers, the production of textbooks and 
equipment, or the construction of school buildings experience price rises in excess 
of their productivity increases. 

How did these demand and supply forces interact during the last decade? In the 
first place, enrollment increases resulting from the first two factors clearly con- 
tributed to rising total educational spending. Since our subsequent analysis is based 
in part on alternative enrollment projections, we are able to identify the effects on 
future educational spending of differences in the growth of this component of the 
demand for schooling. 

It is also necessary to forecast expenditures per student over the next three 
decades in order to calculate projected total educational spending. We must there- 
fore seek an explanation for recent trends in per-student educational spending. 
During the last decade the real wages of instructional personnel and real prices of 
broad categories of school equipment and facilities increased steadily. In the same 
period, pupil-teacher ratios in elementary and secondary schools declined and the 
average per-pupil amounts of other broad categories of inputs rose. These trends 
could have resulted from several combinations of demand and supply changes. 
Under certain demand conditions, increasingly effective educational inputs (the 
third factor) would have led to rising prices and larger expenditures and amounts 
of schooling per pupil, even with no aggregate change in the demand for education 
expressed on behalf of each student (from the second factor).'' Alternatively, if 
demand has increased, the supply of schooling inputs may not have changed, or they 
may have become more productive (the third factor) or simply more expensive (from 
the fourth factor); in either case, the amount of educational resources and expendi- 
ture per pupil would have risen.^ 

Unfortunately, no clear evidence points to a particular combination as the 
cause of the increases in expenditure per pupil that have characterized American 
education in recent years. Because of great conceptual and statistical difficulties in 
measuring the ''output" or "product" of educational processes, and in defining in- 
puts and changes in their effectiveness, the data required to answer the question 
have been neither defined nor collected.^ 

Despite this uncertainty, past experience suggests a continuing rise in real 
educational wages and the prices of conventional schooling inputs, whether due to 
increasing demand for schooling inputs or changes in their supply. In our considera- 
tion of the emerging needs for compatibility between the American school system 
and the social, economic, and political changes that are taking place in this country, 
we anticipate that several innovations in teaching methods, educational technology, 
and school and classroom organization are likely to gain increasing acceptance and 
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^°cSo^ Iv ' ^rf"'- ''''' innovations and changes in the 

prices of conventional school inputs will determine anticipated per-pupil expendi- 
tures in our future schools. P'' expenai 



FACTORS OMITTED FROM THE ANALYSIS 

■ in. ll^r^'' '° °" the effects of population growth and chang- 
ing educational organization, methods, and technology, the following simplifying 

aTexpfZ LTe?"" '^"'^ ^^^^^^^ of these'assu^ptin? 

of ft r^^'""'"! uu ^""l enrollment projections were made by the Bureau 

ins^uttn^ nr. I '^''''^ ^^"^"^ P™j^^ti°"^ of enrollment in 

institutions of higher education and constructed our own projections of prekinder- 
garten enrollment, there has been no attempt to account for changes in the demand 
foi elementary and secondary schooling as reflected in enrollments. 

ns ft 7 ^TT ^!'^^ P"'"' "^^d schooling will increase 

as f ast as productivity growth in the whole economy. A rough measure of produc- 
tivity increase is the change in per capita real disposable income. Since the Depart- 
ment of Commerce projections yield an average annual growth in per capita real 

tZZt TrT' ''''' ^"""^ '° '''' ''''' ' in both "current-input- 

schools and future schools are projected to increase at this annual rate. • ' No attempt 
ha. been made to foresee changes in relative prices of educational inputs or the 
future course of inflation. 

A J' of students are omitted as a cost of education at all levels 

A though they form the largest component of the cost of higher education and a 
sizable part of the cost of high school education,- they are not included in public 
expenditures for schools, which is the concern of this study. Since the future school 
ystem described later implies substantial savings of students' time at the higher 
levels, we comment at that point on the significance of this saving. 

4. We do not consider the separate prospects for public and private schooling 
or changes in school financing (for example, a voucher system) that might affect the 
demand for or supply of schooling. 

5. Possible changes in administrative costs, as might arise from planning 
programming and budgeting systems and electronic data processing, seem rela- 
tively insignificant and are neglected.'^ 

6 The effects on educational expenditures of the spatial distribution of the 
population seem to be dominated by the impact of total enrollment growth and the 
adoption of educational innovations.'" We have therefore abstracted from issues of 
spatial distribution. 

7. Alternative tax and expenditure programs to pay the projected costs of 
education are not considered. 



11. PROJECTIONS OF ENROLLMENT AND PER-PUPIL 

EXPENDITURE 



Having described the conceptual relationships between enrollment growth and 
changes in expendituj . per pupil on the one hand, and aggregate educational expen- 
ditures on the other, we now turn to a discussion of our enrollment and per-pupil 
expenditure projections. These shape the aggregate expenditure and teacher re- 
quirement projections dis: :;sed in the last section of this report. 



THE ENROLLMENT PROJECTIONS 

The 1970 prekinderganen enrollment of children aged three to six, adjusted to 
its full-day equivalent, constituted 6.5 percent of the children in that age group. 
Our low enrollment rate projection assumes that this percentage will increase by 
the same amount each year until i* reaches 30 percent of the relevant age group in 
the year 2000. The high projection grows to 83 percent in 2000.^^ 

For elementary schools, the If 70 enrollment rate was 95.6 percent. This rate 
is projected to be 96.4 percent ar.ti 97 percent in 2000, under the low and high 
assumptions concerning enrollment rate growth, respectively.*^ Similarly, whereas 
85 percent of the relevant populat: n were enrolled in secondary school programs 
in 1970, the low and* high projections for 2000 are 87 percent and 89 percent, 
respectively. For higher education, the 1970 figure was 27 percent and the two 
projections for 2000 are 35 percent and 44 percent.*^ 

The age-specific enrollment rates implied by these proportions were multiplied 
for each year of the forecast period by the population size projected in both Series 
B and Series E of the Census population Fv:.jections. At each of the four levels of 
schooling, therefore, there are four enrollment projections, the highest assuming 
large enrollment rate increases and Series B populatior., and the lowest assuming 
small enrollment rate ir reases ar.d Series E population. 

The compound ^owth rates oi enrollment which :..ese four projections imply 
appear in Table 1. Th argest ir. .re uses are projer:ed for prekindergarten and 
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Table 1 

COMPOUNL GROWTH RATE OF PROJECTED ENROLLMENT 



Compound Growth Rate (percent) 





Ser 


les B 


Series 


E 






Medium- 


Medium- 




Level 


High 


High 


Low 


Low 


Prekindergarten 


10.3 


7.0 


8.7 


5.3 


Elementary 


1.4 


1.3 


-0.0 


-0.1 


Secondary 


1.7 


1.5 


0.1 


0.0 


Higher 


3.3 


2.6 


2.3 


1.6 



SOURCE: Appendix Tables C-l through C-4. 



higher education; it is at these levels also that the difference between rapidly and 
slowly growing enrollment rates would make the most difference. Both results are 
caused by the lower rates at these two levels in 1970 which leave more room for 
increase over the forecast period. 

Figure 1 suggests the magnitude of difference between rapidly and slowly grow- 
ing populations, anticipating some of the results reported below. The number of 
children reaching school-entering age, which foreshadows future school enroll- 
ments, is plotted in actual and projected values. It reached a peak of 4.3 million 
children in 1967 when it was 11 percent higher than in 1960 (and 60 percent more 
than in 1951). 

With high fertility, the number of children reaching age six will continue to fall 
until 1974, and only in 1979 will it recover its 1967 peak. Series E population growth, 
however, yields a declining number until 1977 and never again reaches the 1967 
peak. In either case, the recent fall in numbers reaching school age v lll work its way 
through the education system and is even now affecting the lower grades. 



GENERAL FEATURES OF CURRENT-INPUT SCHOOLS AND FUTURE 
SCHOOLS 

To project education expenditures per pupil, it has first been necessary to esti- 
mate the amount per pupil spent on several categories of educational resources in 
the United States in 1970. We have then made similar estimates for schools in the 
year 2000, based upon a conception of the ways in which these schools will differ 
from the present ones. After describing some general features of schools which use 
current 1970 inputs and of schools considered most likely to be common in 2000, we 
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Fig. 1 — Children reaching age six 



turn to specific features and expenditures of the future schools, taking each school 
level separately. 

Although schools at difFezent levels and in different geographic areas can vary 
immensely in their organization, size, and teaching methods, most of American 
education in 1970 can be fairly characterized in a brief description. The teaching 
strategy at all school levels has proved durable over many decades; for each class, 
a single teacher who relies on textbooks as the most important medium of instruc- 
tion. The teacher uses some films and records and perhaps a small amount of 
instructional television, and he alone carries most of the burden of course organi- 
zation without outside help in planning. Nor does he receive assistance in instruc- 
tion from paraprofessional people.^"" For the school system as a whole, what pupils 
are to learn is laid out in advance, by years, months, perhaps days, and regular 
progression through the grades is expected of most pupils. Employing physical 
facilities which are in reasonably full, use for only about 180 days of the year, the 
process of instruction is at all levels largely a matter of teachers telling and question- 
ing, and pupils answering. 

The opinions of leading educators and public decisionmakers, as well aJ current 
trends in American education and prospects for different but effective teaching 
methods and technologies'^— all considered together— point to several pervasive 
differences between these current schools and the educational system that will 
evolve during the next 30 years. To begin, it seems evident that a primary function 



of schools, taken increasingly seriously, will be to insure that each pupil is prepared, 
at the upper school levels, either to continue in school or to support himself by 
employing his personal resources usefully in the economy." To achieve this and 
other goals, schools will try to pattern each student's educational program after his 
own abilities, interests, and goals. There will accordingly be greater diversity in 
teaching methods and in the time patterns of schooling. Students at the upper levels 
may freely intersperse on-the-job training, travel, military service, or leisure with 
their schooling-even on a day-to-day basis.^^' At all levels, a much greater part of 
the effort of teachers and administrators will be devoted to frequent counseling of 
individual pupils-keeping abreast of their changing interests and goals, advising 
them in educational matters, and planning their curriculum for the short and the 
long run. Counselors will seek out pupils on a regular basis as well as be available 
for special problems, as they are in most current-input schools. 

Today many school administrators would make these changes if sufficient re- 
sources—particularly personnel— were available. Whereas most cannot now afford 
them, we foresee five developments which will make these changes possible. 

. First, /-e/fzil/w/y low-cost instructional television and computer-assisted in- 
struction will come into widespread use freeing instructional personnel from some 
classroom responsibilities. Multi-channel cable television networks with digital or 
voice feedback have enormous capabilities for providing varied and extensive in- 
struction at all levels and in most subjects.=^^ The weight of experimental evidence 
indicates that many kinds of material can be taught just as well over television, and 
at lower cost per pupil." As cable systems proliferate and as knowledge about 
teaching by television accumulates, instructional television will become increas- 
ingly cost-effective. 

Similarly, computer-assisted instruction has been shown effective in teaching a 
limited but important set of subjects; its fuller possibilities are unknown.^" These 
capabilities and possibilities, along with the costs of experimental systems now in 
existence, give us reasonable confidence that computer-assisted instruction will be 
commonplace in the United States in 30 years." To the extent that television and 
computers are adopted in the schooling process, the time of teachers will be freed 
for the individualized instruction and counseling discussed above. Although it is 
possible in these circumstances that school administrators will employ fewer in- 
structional personnel, experience indicates that they will not do so.=« Instead, exist- 
ing teachers will probably spend more time with individual pupils and, upon retir- 
ing, be replf.ied by more specialized instrm-tors and counselors. 

. A second development that will facilitate the broad changes we expect schools 
to undergo is increasing use of specially trained paraprofessional instructional per- 
sonnel. Many of these people will have completed a six-month to two-year training 
program after high school and will be prepared to assist in specific facets of instruc- 
tion and classroom administration. Their efforts, which may be of particular use in ' 
supervising instructional television classes and computer-assisted instruction, will 
enable professional teachers to spend more time with individual pupils. 

. A third contributing factor will be the increasing allocation of schooling re- 
sources to the lower levels. Mp.ny children will begin formal schooling as early as age 
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threer" and expenditures per pupil will grow more rapidly at the lower two levels 
than at the upper two. 

• Fourth, it seems very likely that schools at all levels will increasingly find 
ways to use their physical plant and equipment for more of the calendar year. ^° 

• A final (actor is the expected proliferation of so-called extended campus pro- 
grams in wh ich students can take courses and earn degrees while physically removed 
from the classroom. Instructional television and remote-access computer-assisted 
instruction may enable people to continue their schooling while living at home or 
holding a full-time job. With periodic visits to a school or campus for counseling and 
testing, these programs will surely be less expensive than conventional schooling. 

All these changes should enable pupils to learn much of the material covered 
today in college survey courses while still in high school or to devote considerable 
time to learning skills that can be used in jobs after graduation. We accordingly 
anticipate that such survey^ courses will be offered typically at the secondary level 
and that academically prepared high school graduates will be able to earn a 
Bachelor's degree in an average of two years. Further, we foresee the development 
of well-organized work-study programs affording students a variety of work ex- 
periences and perhaps the opportunity to learn several trades before finishing 
high school. Business firms, unions, and schools may establish mutually advanta- 
geous cooperative programs to accomplish this end. 

Most high school graduates who continue in school will attend two-year degree- 
granting community colleges, after which they may join the labor market, travel, 
or continue their education in graduate universities or professional schools. On the 
average, therefore, college graduates will begin their productive careers two years 
earlier than at present. Their lifetime incomes will be increased on this account, and 
society will reap the benefits of their longer participation in productive activities. 
The discounted value of their additional output is part of society's payoff for its 
allocation of resources to schooling in the early years. 



PREKINDERGARTEN SCHOOL CHARACTERISTICS 

More than at the elementary and secondary levels, prekindergarten instruc- 
tional programs differ markedly in their organization, methods of teaching and 
learning, and types and amounts of materials and equipment. Since information 
about these factors and the expenditures they imply has not been systematically 
collected as for higher level institutions, we have derived estimates of expenditures 
per pupil in current-input schools from the experiences of several federally funded 
programs and from elementary school estimates. These per-pupil expenditure 
figures for prekindergarten programs are listed in Table 2.*^^ They suggest the 
important roles of paraprofessional instructional personnel and of medical, dental, 
and nutritional services which are included in "other expenditures." Professional 
teachers and equipment, on the other hand, account for smaller proportions of total 
expenditure than in elementary and secondary schools, 
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Table 2 

ANNUAL EXPENDITURE PER PREKINDERGARTEN PUPIL 



Annual Expenditure ($) 





Current- 










Input 




Future 




Item 


Schools 


Percent 


Schools 


Percent 


Professional instructional 










personnel 


140 


17 


340 


13 


Paraprof essional instructional 








personnel 


265 


32 


1470 


58 


Physical plant 


185 


22 


395 


16 


Equipment 


40 


5 


160 


6 


Other 


200 


24 


180 


7 


Totals 


830 


100 


2545 


100 



SOURCE: Appendix A. 



Future prekindergarten schools can best be characterized by their objectives: to 
prepare children for future social interaction in school and to provide rudimentary 
language, counting, and study skills.^^ Peer group and "next cohort" associations, 
and free exploration of the adult world of reading, writing, speaking, and computing 
via frequent presentation of artifacts and activities are the main instruction meth- 
ods. Children who did not learn at home to speak "standard English" are exposed 
to It here as a second language, and all pupils have televised instruction for an 
average of one hour daily. There is a minimum of IQ categorization, overt testing, 
and discipline control whereas talking and group play are encouraged. Intensity of 
participation in new activities is an important part of learning at this level, and the 
children's progress is appraised in written reports by teachers and parateachers who 
observe their daily activities.^" 

Preschool systems are administered locally and share, where posL'ible, the medi- 
cal, custodial, secretarial, cafeteria, and transportation services of exici'ng primary 
schools.'"^ Physical facilities are in full use for 240 days of the year and may be 
available to the community from early morning to late evening for custodial care 
of children. 

Although the size of classes varies widely among schools and even from day to 
day within the same school, it is useful here to think of an average class as consisting 
of 20 children. A professional teacher is in charge of three such classes. He has at 
least a T^achelor's degree in child education including training in child and group 
psychology, the use of instructional equipment and techniques, paramedical prac- 
tice, the counseling of parateachers and pareijts, and the management of school 
activities. Each class under his supervision has two parateachers and a teacher aide. 
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The parateachers have high school diplomas and certificates of completion of or 
examination from a six-month to two-year ^^urse in prekindergarten education 
including child and group psychology, f^*"^ 'i:. raining, and familiarity with two 
instructional specialties— for exampb : . 3ual techniques and handicrafts. 
Teacher aides are high school or colk ;•: : ^?nf,s or parents who volunteer their 
time. 

Classrooms consist of ah open area containing; most of the tables and chairs and 
a quiet corner for reading and puzzles. Along one wall is a work surface with running 
water and electricity. Every two classrooms share an audio-visual area which offers 
a television, and a tape/ cassette/ record playing machine with a speaker and five 
to ten headsets. They^lso share a handicraft area containing potting wheels and 
various art materials. 

Costing these resources at 1970 prices and augmenting the resulting figures for 
anticipated increases in the costs of educational inputs during the next three 
decades gives the exi^ nditu^e estimates listed in Table 2. These figures suggest that 
future prekindergarten schools will devote a much larger proportion of their total 
expenditure to paraprofessional instructional personnel than do current-input 
schools. 



ELEMENTARY SCHOOL CHARACTERISTICS 

More than half the per-pupil expenditure of current-input elementary schools 
was devoted in 1970 to professional instructional personnel A large proportion was 
also spent on physical plant, as Table 3 indicates, but relatively little on equipment 
and paraprofessionals. 

For future elementary schools, these proportions would be considerably altered, 
reflecting diflerences in objectives, organization, and methods. The objectives of 
future elementary schools are the following: to help children understand the 
philosophy and basic skills of research and acquisition of knowledgie; to provide 
settings and accessories with which children can acquire specific skills in language 
and computation; to encourage understanding of the universe and man*s social 
relationships and responsibilities; and to insure adequate nutrition. To accomplish 
these goals, future elementary schools emphasize interaction and self-instruction 
among pupils, encouraging development of interests and knowledge in specific areas 
selected by the individuals themselves. To this end there is less rigid scheduling of 
specific activities and freer and more random access to literary, audio-visual, 
graphic, and mechanical materials. The pupils, individually or in groups, pursue 
their own interests during part of the school day with teachers observing, asking 
questions, and suggesting related activities the children might also want to investi- 
gate. During the rest of the day teachers direct group activities, with the same child 
belonging to different groups for different subjects, depending on his interests and 
abilities. Rather than a complex structure of specific skills, the school seeks to teach 
affection for the learning pic cess itself. 
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Table 3 



ANNUAL EXPENDITURE PER ELEMENTARY PUPIL 



Annual Expenditure ($) 





Current- 










Input 




Future 




Item 


Schools 


Percent 


Schools 


Percent 


Professional instructional 










personnel 


430 


52 


1155 


43 


Paraprof essional instructional 










personnel 


15 


2 


600 


22 


Physical plant 


265 


32 


395 


15 


Equipment 


40 


5 


360 


13 


Other 


80 


9 


180 


7 


Totals 


830 


100 


2690 


100 



SOURCE: Appendix A. 



Overt testing and IQ categorization are minimized; instead, teachers evaluate 
pupils' and groups' total progress relative to 'where they were." Nevertheless, the 
learning of students and classes is compared at several points with preestablished 
goals, and administrators periodically evaluate the use and success of school re- 
sources in meeting these goals. Evaluations by secondary school administrators of 
their incoming students' preparation is anothe- useful check on elementary school- 
ing. 

The ratio of pupils to professional instructional personnel seems likely to con- 
tinue falling, reaching 20:1 in future elementary schools. It stood at 24:1 in 1970. 
These professional teachers have at least a Bachelor's degree in primary school 
education, and each is assisted by a parateacher and teacher aide, who have qualifi- 
cations similar to those described in the prekindergarten section. 

Future elementary schools are within walking distance of children's homes in 
most areas and are used at full intensity for 240 days of the year. For each class of 
20 children there is a large classroom with movable wall partitions. In their normal 
state these rooms have, in addition to an open central section, a quiet corner for 
individual activities, and audio-visual and laboratory areas. Contained in the latter 
are a television, a tape/cassette/record playing machine, a micriDfiche reader- 
printer, two or three typewriters, several Bunsen burners, chemistry laboratory 
equipment, and a small electric motor. Additional materials can be borrowed from 
the school library. 

Instructional television and computer-assisted instruction are used, on the av- 
erage, for two hours every school day by each student. Regional and national pro- 
gramnning networks supply schools' needs in regard to both these capabilities. 
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Costing these resources at 1970 prices and correcting for anticipated increases 
in the costs of all educational inputs yields the expenditure estimates listed in Table 
3. Paraprofessional teachers and equipment account for a larger proportion of ex- 
penditure in future schools, whereas professional teachers and physical plant are 
less important than in current-input schools. Overall, the savings from more inten- 
sive operation of the fixed physical facilities go into both personnel and equipment. 



SECONDARY SCHOOL CHARACTERISTICS 

Future secondary schools are designed to accept pupils v^ho have progressed 
through prekindergartens and elementary schools of the future type. The objectives 
of these secondary schools are interrelated: to encourage individual pacing of learn- 
ing in various disciplines, to offer structured training in fields of individual interest, 
to encourage a comprehensive appreciation of the interrelationships among facts 
and disciplines, to prevent students from committing themselves to specific life goals 
v^ithout exposure to many areas of skill and knov^ledge, to develop understanding 
of the operations and requirements of their social, political, and biophysical environ- 
ment, and to insure that each person is prepared to employ his resources usefully 
upon graduation, either in a job or in additional schooling. 

School organization and curriculum are arranged to achieve these goals. In 
particular, academic and vocational education are much less distinctly separated 
than in current-input schools. All education is directed tov^ard achieving students' 
goals, whether they be extensive higher education or development of special skills 
which can be put to direct use in working and living. In this sense, schooling in fine 
arts, music, cinematography, and chiropractic are "vocational." 

Similarly, future secondary education provides much of the basic knowledge 
previously taught in required lower-division college courses. Formerly upper divi- 
sion college courses of a ''how to'' nature are now also taught in high schools. These 
include nursing, computer programming and operation, and medical technology. To 
aid in learning these and other skills, off-campus apprentice practicums are wide- 
spread. Students with every kind of interest, including academic, may spend part 
of each month in a training program or job, though these experiences are concen- 
trated during vacation periods which come during any part of the calendar year, 
leaving school facilities in year-round use. Through these practicums and other 
means, students and other members of the community have varied school-related 
contacts which should make school more a part of real life for students. 

Learning-by-doing is also emphasized within the school by extensive use of 
literary, audio-visual, mechanical, electronic, and graphic materials. Students pur- 
sue their own interests with these materials but are encouraged to relate their 
interests to other disciplines and to general techniques of research and investiga- 
tion. Individual work is not necessarily a virtue; studying, working, and testing 
together are encouraged. 

Students are counseled frequently concerning their interests, short and long 
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term goals, and current and planned activities. Instead of being categorized by 
currently perceived potential and objectives, they are given every opportuni y to 
change interests and goals. Upon 'eaving high school, they receive complete place- 
ment services-for college, spec: zed training programs, jobs, and inaependen 
study and travel. At this point, e. a pupil has had many opp 'tunities to do what 
he enjoys doing, pursuing these interests as far as he wishes . :h the assistance of 
teachers and others in the community. In cooperation, they ha e charted courses of 
skill acquisition or research in his interest areas. But he has been free to change 
interests and to learn at his own pace. Each student has also learned something of 
how skills and knowledge are acquired in many different disciplines; all his school- 
ing has been directed toward skill in asking questions and finding answers in a 
variety of disciplines/Most important, he is now prepared to do something with his 
life which is both personally satisfying and useful to his community 

The pupil-professional teacher ratio remains at 20:1, the level at which it settled 
in the late 1960s in current-input secondary schools. These teachers are more highly 
trained than their prekindergarten and elementary colleagues since they teach 
many courses formerly offered only in colleges. A higher proportion of them are 
specialists-in audio-visual techniques, computer-assisted instruction, and counsel- 
ing for example-than in current-input secondary schools. For every three profes- 
sionals, there is a parateacher who assists primarily in administrative and record- 
keeping matters. . . . 

Libraries and laboratories are upgraded to levels found in 1970 junior colleges, 
and equipment and materials needed for career education are much more extensive^ 
In addition to these resources, the average student uses instructional television and 
computer-assisted instruction for two hours daily. Each student may have sufficient 
disc storage at his disposal to facilitate on-going computer research projects 1 he 
schools are in full use for 240 days of the year and may be used to varied extents 
by persons not directly in pursuit of a diploma.'" 

Table 4 lists the expenditure estimates generated by costing all these resources 
at 1970 prices and adjusting for the anticipated increases in the prices of all educa- 
tional inputs. Current-input and future schools at this level differ chiefly in the 
proportions of expenditure devoted to physical plant and to equipment. 



HIGHER EDUCATION CHARACTERISTICS 

The major difference between current-input and future institutions of higher 
education is organizational. The latter institutions consist of two types: colleges with 
two-year programs leading to Bachelor's degrees and various certificates of compe- 
tency, and universities which offer advanced research and P'-off.^^o"^! degrees 

With most of the required survey course work completed in high schools of he 
future type, undergraduate education in two-year colleges concentrates from the 
beginning on the student's primary fields of interest. Upon completion of a -.wo-year 
' degree program, he is prepared to (1) immediately enter useful employment, holding 
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Table 4 

ANNUAL EXPENDITUKZ PER SECONDARY PUPIL 





Annual Expenditure ($) 




Current- 










Input 




Future 




Item 


Jichools 


Percent 


Schools 


Percent 


Professional instructional 










personnel 


560 


49 


1535 


50 


Paraprof essional instructional 










personnel 


35 


3 


260 


9 


Physical plant 


360 


32 


540 


18 


Equipment 


90 . 


8 


520 


17 


Other 


85 


8 


190 


6 


Totals 


1130 


100 


3045 


100 



SOURCE: Appendix A. 



either a certificate of competency in some set of skills or a Bachelor's degree, (2) 
enter a university to begin professional study leading to a Master's degree, profes- 
sional degree (LL.B., M.D., and so on), or certificate of competency in an advanced 
skill, or (3) enter a university to begin study tov^ard an advanced teaching or re- 
search degree (D.PhiL, Ph.D.). 

In most respects these two-year colleges resemble the middle tv^o years of our 
present colleges'*" in v^hich students are usually clear about their broad areas of 
interest (for example, physical science, literature, business) but are not encouraged 
to specialize further. For example, a student interested in doing graduate work in 
anthropology would cover a wide range of topics in the social sciences during his two 
college years. Survey courses in the arts and physical and biological sciences are 
behind him already, though he may take more work in these areas if he wishes. 
Another student, planning to get a job after two years of college, may specialize in 
social work or economics or may study for a teacher's license. 

These examples illustrate the major objective of future higher education: to 
insure that each person, upon graduation, is prepared to employ his resources 
usefully, either in a job or in additional schooling. To reach this objective, good 
teaching, rather than research, is emphasized in colleges, and students are coun- 
seled frequently regarding their goals and present and planned progress. 

In the graduate universities and professional schools where teaching is more a 
matter of example and individual guidance, research and its direction is a more 
important responsibility of the faculty than classroom teaching. These universities 
receive students who are already familiar with the areas of knowledge and me- 
thodology on the periphery of their fields of primary interest. They are now ready 
to specialize. 
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ir 11, future stitutions ofhigher education there is considenbly more oppor- 
tunity people r any age to enroll. They may study for a year, work or travel for 
one or ny yea.- md then return. As a result, a much higher proportion of people 
learn : ill in s- . ndary schools, work for several years, and then enter college, 
b;: iUt . course -r.aminations are not as important as subject matter proficiency 
te.-.rs, -. h a st^-nt may take whenever he feels prepared. He need not have 
ati 'id-- .ny par -jjular classes. 

A; one-fif::-, of the students are enrolled in extended-campus degree pro- 
gr;; . us . which day-to-day instruction is received at their homes via television. They 
are able to responc to questions through digital feedback cable television capabilities 
and -0 practice and request additional information by using a computer terminal in 
the - home or community which is on-line to central processing and storage facilities 
at trie college or university. These students return periodically to the' campus or a 
regional center for counseling and testing, though much of this is also accomplished 
by television and computer."" 

At the college and university level the caveat in footnote 32 concerning per- 
student expenditure figures becomes particularly important. Because student edu- 
cation IS only one product of these institutions— new knowledge through research, 
and community service through extension activities are two other important out- 
puts—the level of expenditures may not be as closely related to the number of 
students as at the lower levels."^ We have therefore not broken down our expendi- 
ture estimates at the higher education level into broad categories. Instead, results 
dependent on forecasts by these categories are based only on the more meaningful 
figures pertaining to the lower levels. 

Expenditure per student in 1970 current-input institutions ofhigher education 
IS $3435. Future undergraduate colleges and graduate universities are estimated to 
spend $8400 and $13,455 per student, respectively. Anticipating that one-fourth of 
all students in future institutions ofhigher education will be enrolled in graduate 
universities, total expenditure per student in both kinds of institutions is $9665. 
Ihese estimates are the basis of our forecasts of total expenditures of colleges and 
universities, but it should be borne in mind that society's future demand for the 
products of research and extension activities will affect the true course of these 
expenditures quite independently of enrollment growth. 



THREE PROJECTED RATES OF SCHOOL QUALITY IMPROVEMENT 

The foregoing discussions describe two types of schools at each level. One type, 
current-input schools, is representative of actual schools in 1970. The other type, 
future schools, uses different kinds and amounts of educational resources, reflecting 
the schools' changed objectives and operations. Although all schools in 1970 are of 
the current-input type by definition, it is impossible ;o predict the speed at which 
oar -hnuls will change and improve. Three alternative assumptions about this rate 
o: chan;4e are therefore made. The first is that schook will continue to employ the 



16 



same resources in the same proportions as in 1970. The prices of these resources will 
rise and they may become more productive for reasons discussed above on pages 2-4, 
but the magnitude of resources devoted to each pupil v^ill not change, according to 
this assumption. 

The second assumption is that by the year 2000, 30 percent of American schools 
will be of the future type. This possibility, referred to hereafter as medium rate of 
improvement^ entails year-by-year changes in the kinds and amounts of resources 
per pupil employed in our nation *s schools. The third assumption is that 80 percent 
of the schools will be of the future type by the year 2000. This high rate of improve- 
ment implies more rapid change and more expensive schooling in every year of the 
forecast period. The compound growth of expenditure per pupil implied by each of 
the three alternative projections is shown in Table 5. 



Table 5 

COMPOUND GROWTH RATE OF PROJECTED ANNUAL 
PER-PUPIL EXPENDITURE 





Compound Growth Rate 


(percent) 






Medium 


High 




Current 


Rate of 


Rate of 


Level 


Inputs 


Improvement 


Improvement 


Prekindergarten 


2.7 


3.1 


3.5 


Elementary 


2.7 


3.1 


3.7 


Secondary 


2.7 


2.9 


3.2 


Higher^ 


2.7 


2.5 


2.1 



SOURCE: Tables 2, 3, 4, and text. 



The growth rates for higher education expendi- 
tures are computed on the basis of students ever 
attending an institution of higher education. Al- 
though future Institutions at this level spend more 
per year for every enrolled student than do current- 
input institutions, the total amount spent for each 
student wha ever attends a college or university is 
actually lower. This is because the average time 
required to earn a Bachelor's degree is two years 
less for students who came up through the future 
education system. How this adjustment was made in 
projecting aggregate expenditures is summarized in 
Appendix A, p, 38 . 
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III. THE IMPACT OF FUTURE DEMOGRAPHIC TRENDS 

ON EDUCATION 



Appendix Tables C-5 toC-30 give the detailed annual projections of expenditure 
per student and total expenditures by school level and cost category derived in this 
study. Projections of requirements for professional and paraprofessional instruc- 
tional personnel are detailed in Appendix Tables C-31 through C-40. These data are 
the central product of this research and constitute raw material for many compari- 
sons and contrasts concerning resource requirements of American education during 
the next three decades. In order to characterize the most important features of the 
projections and the manner in which some of our assumptions affect them, we will 
highlight the most important comparisons in the text. 



EDUCATIONAL EXPENDITURE PROJECTIONS 

According to Fig. 2, differences in population growth will affect relative spend- 
ing by school level during the next three decades. Population Series B (column 5) 
will create requirements for relatively more expenditure at the prekindergarten 
and elementary levels and relatively less at the higher education level than will 
population Series E (column 3)." This result is due to the fact that higher fertility 
causes a lower population age structure and applies equally to the case of low 
enrollment rate growth (compare columns 4 and G)."" 

Columns 3 and 4 or 5 and 6 indicate the effects of enrollment rate growth, 
holding constant the underlying population growth rate. In both comparisons, a 
relatively large proportion of total spending is at the lowest and highest levels when 
enrollment rates grow more rapidly (columns 3 and 5). For example, with population 
Series E, elementary and higher schooling combined account for 47 percent of total 
educational expenditure when enrollment rates grow quickly (column 6) but for only 
38 percent when they grow slowly (column 5). These variations arise because by far 
the largest differences between the fast and slow enrollment rate projections occur 
at the prekindergarten and higher education levels.^^ These results, as well as those 
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1960 1970 

(I) (2) 

Quality — 
Enrollment Growth-^ 

Source; Toblej C-lO to C-25 



$400 

13.0 % of GNP 



Higher 




Secondary 



Elementary 



P re- 
kindergarten 



2000 2000 2000 2000 

(3) (4) (5) (6) 

High High High High 

Low Med, Low Med, High High 

I E ' ' B J 



Fig. 2— The effects of population and enrollment growth 
on expenditures by level 
(In $ billion) 



due to population growth difTerences, are substantially unchanged in the cases of 
current-input schooling and medium rate of improvement schooling (not shown). 
Furthermore, expenditures on prekindergarten schooling are a higher proportion of 
the total, and expenditures on secondary schooling a lower proportion in the year 
2000 than in 1970, if schools improve at the high rate. This is true for all four 
enrollment projections. 

The top of the columns in Fig, 2 indicates how various combinations of popula- 
tion growth and enrollment rate growth would affect total expenditures. Even for 
the high rate of improvement and the highest projected population growth (column 
6), expenditures in the year 2000 would be less, relative to GNP, than the expendi- 
ture which results from simply projecting forward the growth of educational expen- 
ditures as a percent of GNP between 1960 and 1970. The latter proportion would be 
13.8 percent in the year 2000. Of course, a slower rate of improvement, slower 
enrollment rate growth, or slower population growth will all reduce the level of 
expenditures in 2000. Based on our assumptions, then, educational expenditures are 
likely to grow less rapidly relative to GNP than they have in the past decade.^® 
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In 2000, a high rate of school improvement could be bought for only 8.1 percent 
of GNP if enrollment grows at the lowest projected rate (column 3). However, 
providing higher quality at about the same relative cost of society's resources as in 
1970 must be balanced against the costs borne by persons who depend, directly or 
indirectly, upon the education sector for their livelihood. Some of these people- 
teachers, contractors and construction workers, manufacturers and sellers of educa- 
tional equipment and materials, and their employees— will feel the pinch generated 
in an industry whose rate of growth is steadily declining. Indeed, many are already 
feeling it. In the long run— that is, by the year 2000-it is likely that requirements 
for mstructional personnel will have continued to grow and that manufacturers and 
suppliers will have adjusted to changing market conditions in education and the rest 
of the economy."' In the interim, however, the recent decline in numbers of children 
reaching school age is causing and will continue to cause economic and social prob- 
lems, as in any industry whose growth levels sharply."^ ' 

Turning now to Fig. 3, note first that with a high rate of improvement at the 
lower three school levels (columns 2 and 4), relatively less would be spent in the year 
2000 on physical plant and "other resources," but relatively more on personnel and 
equipment than in current-input schools in 1970 or 2000 (columns 1 and 3). Further- 
more, it appears that the rate of population growth does not influence the proportion 
of spending allocated to each category. For high enrollment rate growth this can be 
seen by comparing column 2, based on population Series E, v/ith column 4, based on 
population Series B. A similar comparison for low enrollment rate growth (not 
shown) yields the same result. 

Figure 3 also suggests the projected magnitude of the tradeoff between the 
quality of education and the number of people to be educated. Our projections 
indicate that by the year 2000 it will cost society $32 billion more to support a school 
system characterized by current inputs (column 3) than one resulting from high rate 
of improvement (column 2), if in the first case population grows at the highest 
projected rate and in the second case at the lowest projected rate, and if enrollment 
in both cases grows at the high rate. 

The variety of such choices that will face society is indicated in Fig. 4. Until 1983 
it will be less expensive to provide current-input schooling for a rapidly growing 
enrollment than to assure medium or high rate of improvement schooling for an 
enrollment resulting from the lowest projected population growth. After 1983, on 
the other hand, medium rate of improvement schooling for a slowly growing enroll- 
'-ncnt becomes less expensive than schooling of a lower improvement rate for a 
' apidly growing enrollment. Even high improvement rate schooling is less expensive 
under these conditions after 1991. And by the year 2000, current-input schooling for 
the most rapidly growing enrollment is clearly the most expensive of these three 
alternatives. 

Table 6 provides a summary of these tradeoffs by showing the percent of GNP 
m 2000 that will be spent on education under various assumptions concerning 
population growth, enrollment rate growth, and the improvement rate achieved for 
schooling. Looking down the columns, one sees that for the same enrollment growth, 
educational expenditures will be somewhat higher for higher rates of school im- 
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Source: Tables C-10, C-12, C-M, C-16, C-18, C-20, C-22, C-24 



Fig. 3 — The effects of quality and population growth 
on types of non-college expenditures 
(In $ billion) 




Fig. 4— The effect of population growth on the cost 
of a given quality of education 
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Table 6 



EDUCATIONAL EXPENDITURES AS A PERCENT OF GNP IN THE YEAR 2000 
BY RATE OF QUALITY IMPROVEMENT AND ENROLLMENT GROWTH 



Quality-Improvement Jlate 


Educational Expenditure (% of GNP) 


Enrollment Growth Rate 


High 


Medium^ 
High 


Medium- 
Low 


Low 


Current inputs 

Medium rate of improvement 

High rate of improvement 


12.0 
12.3 
13.0 


9.9 
10.3 
10.8 


9.0 
9.2 
9.7 


7.5 
7.7 
8.1 



SOURCE: Table C-30. 
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provement. Now looking across the rows, note that educational expenditures will be 
a larger proportion of GNP if either enrollment rates or the population grow more 
rapidly. Of the three factors— rate of quality improvement, enrollment growth, and 
population growth-population growth clearly makes the largest difference in the 
size of educational expenditures in 2000. 

Comparing cells in different columns and rows of Table 6 shows that schooling 
of superior quality can be had for a lesser proportion of our national output if 
population grows less rapidly. This point can be illustrated more vividly by assuming 
tiiat we will spend 10 percent of our GNP on education in the year 2000. What type 
of education would this buy under the two population projections if enrollment rates 
increase relatively rapidly? With the larger population (Series B) this expenditure 
would provide 7 percent of the students with our assumed high quality education, 
while 93 percent would receive education characterized by the same kind of school 
inputs used in 1970. With the same proportion of GNP spent on education of the 
smaller population (Series E), all students could receive high quality schooling. 



PROJECTIONS OF REQUIREMENTS FOR INSTRUCTIONAL 
PERSONNEL « 

The detailed projections of instructional personnel requirements which occupy 
Appendix Tables C-31 through C-40 are summarized in Fig. 5. A comparison of the 
four columns representing the year 2000 suggests that prekindergarten teachers 
and prekindergarten parateachers, combined, will be a larger proportion of the total 
if either population or enrollment rates grow rapidly. In any case, they will consti- 



22 



7.3 M 
5.8% 



of Labor Force 



1.5 M 
2.1% 



2.3 M 
2.7% 



3% 
\1 



32% 



65% 



3.9M 
3.1% 



22% 



/ 



67% 



11% 



/ 





6.0 M 
4.7% 


/ 


IQot 

\Xyh 


4.8 M 
3.8% 


/ 
/ 


21% 


/ 

/ 




20% 


/ 






c ca 
OOTo 
















67^% 






56% 
















/ 












26% 


24% 




12% 






2000 


2000 


2000 


High High 
Med. Low Med. High 


High 
High 



Secondary 



Elementary 



P re- 
kindergarten 



1960 



1970 



2000 



Quality-* High 
Enroiiment Growth — ^ Low 



Source Tables C-36, C-38, C-39 



Fig. 5~The effect of population and enrollment growth 
on requirements for instructional personnel 



tute a much larger proportion than in 1970, and secondary school teachers and 
parateachers will constitute a much smaller proportion. As in the case of expendi- 
tures by school levels (Fig. 2), the reasons for these relationships are that (1) the two 
enrollment rate assumptions differ more markedly at the prekindergarten level, and 
(2) faster growing populations have lower age structures. /. figure drawn for current- 
input schooling or medium rate of improvement schooling would show similar per- 
centage distributions, though the height of the year-2000 columns would be some- 
what reduced. 

At the top of the columns are the numbers of instructional personnel in millions 
at the lower three school levels, as well as corresponding percentages of the labor 
force. Series B population growth, with either cf the enrollment rate assumptions, 
implies that instructional personnel will be a larger proportion of the labor force in 
the year 2000 than would be expected on the basis of projecting their growth be- 
tween I960 and 1970. Such a projection yields a figure of 4.5 percent in 2000. Hence, 
although it is anticipated that a higher proportion of the labor force will be emplcyed 
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as instructional personnel at these school levels 30 years hence, the rate of popula- 
tion growth will make a considerable difference, in both the proportion and the 
absolute nunlber.^^ 

Although we have not projected requirements for instructional personnel in 
institutions of higher education, several speculations seem warranted. First, to the 
extent that society rapidly adopts schools of the future type, these requirements 
should be lessened. This is expected because of (1) the elimination of two years of 
college work in Bachelor's degree programs in future colleges and (2) the participa- 
tion of up to one-fifth of all students in extended-campus programs which make 
extensive use of television and computer-assisted instruction.^^ Second, more rapid 
enrollment rate growth will induce Vagher requirements for instructional personnel, 
as will increased population growth with an 18 to 25 year lag,'' Third, it is an 
entirely different matter to speculate about society's future demand for the products 
of research and extension activities. And this factor, perhaps as much as population 
and enrollment rate trends, will influence the number of "instructional'' personnel 
in colleges and universities of the future. 

On balance, it seems reasonable to expect that classroom teachers in institu- 
tions of higher education will decrease as a percent of the labor force and perhaps 
absolutely if society adopts a high rate of schooling improvement and if population 
and enrollment rates grow slowly. Nevertheless, the number of professional person- 
nel employed by these institutions may grow, even in this situation, if society's 
demand for the products of research and extension rises sufficiently quickly. 
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IV. CONCLUSIONS 



The projections resulting from this research suggest the following conclusions: 

1. Expenditures on education in the United States will be very sensitive to 
population growth during the next 30 years. For given rates of school quality im- 
provement and enrollment rate growth, total expenditures on education in the year 
2000 will be about 45 percent higher with population growth implying an average 
three-child family in 2000 (Series B) than with population growth implying an 
average two-child family (Series E). 

2. Educational expenditures will be significantly affected by enrollment rate 
growth. Expenditures in 2000 will be about 20 percent higher if enrollment rates 
increase at the faster pace, given the same rates of school quality improvement and 
population growth. 

3. Expenditures at the lower schooling levels— prekindergarten and elemen- 
tary—will be a larger proportion of total educational expenditures if population 
growth is rapid than if it is slow. 

4. Similarly, the proportion of prekindergarten, elementary, and secondary 
instructional personnel who are employed at the lower two levels will be larger for 
higher population growth and enrollment rates. 

5. The distribution of non-college educational spending among broad catego- 
ries—instructional personnel, physical plant, and equipment — does not appear sen- 
sitive to population growth or enrollment rate variations. 

6. Educational expenditures are unlikely to rise as fast, relative to GNP, as 
they did in ihe decade of the 1960s, even with substantial infusions of new tech- 
nology and even at the highest projected enrollment growth rate. If the educational 
improvements identified in this report are adopted relatively quickly, rapid growth 
in school enrollment (based on Series B) will require about 13 percent of GNP to be 
spent on education in the year 2000. Slow enrollment growth (based on Series E) will 
require about 8 percent, an increase of only one-half percent over the 1970 figure. 
Slower adoption of improved methods and technologies will slow the growth of 
educational spending accordingly. 

7. There will be a large financial tradeoff in the coming decades between the 
quality of education and the number of people to be educated. This tradeoff can be 
illustrated by assuming that enrollment rates will increase relatively rapidly and 
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that we will spend 10 percent of our GNP on education in the year 2000. With the 
"three-child" population (Series B) this expenditure would provide 7 percent of the 
students with all of the educational improvements identified in this report, while 93 
percent would receive education characterized by the same kind of school inputs 
used in 1970. With the same proportion of GNP spent on education of the "two-child'* 
population (Series E), all students could receive high quality schooling.. 
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NOTES 



1. The best entries into this field are Education Daily, Capital Publications, 
Inc., Suite G-12, 2430 Pennsylvania Ave., N.W., Washington, D.C. 20037, and the 
monthly "Education in America" supplement in Saturday Review. Also see John K. 
Folger and Charles B. Nam, Education of the American Population, A 1960 Census 
Monograph, Bureau of the Census, Washington, D.C, 1967; Kenneth A. Simon and 
W. Vance Grant, Digest of Educational Statistics, 1970 Edition, Department of 
Health, Education and Welfare, Office of Education, National Center for Fiuca- 
tional Statistics, September 1969; and other publications of the Office of Education. 

2. Much of th3 research is summarized and reviewed in Harvey Averch et al., 
How Effective is Schooling? A Critical Review and Synthesis of Research Findings, 
R-956-PCSF/RC, The Rand Corporation, Santa Monica, January 1972. In addition, 
the last several years have witnessed considerable critical writing based on observa- 
tion and opinion rather ' lan formal research. Particularly important are: "85 
Theses to Stimulate Acaaemic Reform," Assembly on University Goals and Gover- 
nances, reprinted in The Chronicle of Higher Education, January 18, 1971. John I. 
Goodlad, "A Radical Concept of 'School' in A.D. 2000," Washington Post, December 
13, 1970. Less Time, More Options: Education Beyond the High School, by the Carne- 
gie Commission on Higher Education, McGraw-Hill, New York, 1971. Open Door, 
Center for Urban Education, Washington, D.C, 1971. Report of the Governor's Com- 
mission on Educational Reform, State of California, Sacramento, January 1, 1971. 
Charles E. Silberman, Crisis in the Classroom, Random House, New York, 1970. 
Urban School Crisis: The Problem and Solutions, Final Report of the Task Force on 
Urban Education of the Department of Health, Education and Welfare, January 5, 
1970; and the works of George Dennison, Caleb Gattegno, Paul Goodman, James 
Herndon, and John Hold. 

3. Much technical information and informed speculation in this area is con- 
tained in Roger E. Levien (ed.). Computers in Instruction: Their Future for Higher 
Education, R-718-NSF/CCOM/RC, The Rand Corporation, Santa Monica, July 1971, 
and Sidney G. Tickton (ed.). To Improve Learning: An Evaluation of Instructional 
Technology, R. R. Bowker Company, New York, Volume 1, 1970 and Volume II, 1971. 

4. All prices and expenditures m this report are in dollars of constant 1970 
purchasiiig power. 
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5. William J. Baumol and William B, Bowen have analyzed the general phe- 
nomenon of rising input prices in industries which experience insufficient corre- 
sponding productivity increases. They apply their insights in an exhaustive study 
of the performing arts; see Baumol and Bowen, Performing Arts—The Economic 

■ Dilemma, The M.I.T, Press, Cambridge, 1966, especially pages 162-172. 

6. Resources are drawn into the industry that pays them a higher price. Conse- 
quently, the supply of these resources to other industries is reduced, and their price 
rises there as well. In the case of labor resources, a higher wage for similarly trained 
people in other industries is often a powerful bargaining tool in union negotiations. 

7. Increased effectiveness of educational inputs can be interpreted as an in- 
crease in the supply of constant-effectiveness inputs from S to S,. The quantity 
purchased then rises from OH to 01. If the demand 



C 




Quantity of constant- effectiveness 
inputs per student 



for these inputs is elastic over the relevant input range, expenditure on inputs 
increases from AGOH to BEOI. Even though the price of an input of constant 
effectiveness has fallen from OG to OE, actual inputs have increased in quality and 
now command a higher price. The increase in total expenditure is shared among 
them. 

In actuality, although school inputs may have become more productive during 
the last decade, it is unlikely that demand for them has remained constant and that 
it is sufficiently elastic for all inputs and at all school levels to account for the 
observed behavior of expenditures and resources per pupil. 

8. An increase in demand from D to Di raises expenditures on educational 
resources from AGOH to BFOI, while the amount of resources used increases 
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from OH to 01 and their price rises from OG to OF. However, the same expenditure 
increase could also have resulted from increasing demand accompanied by growing 
productivity of school inputs (shifting the supply curve out to Sj? r rising prices of 
inputs without corresponding productivity gains (shifting the supply curve back to 

In the special case of unitary demand elasticity, the demand shift produces the 
same expenditure change, regardless of supply shifts. However, the nature of the 
supply shift determines the amount of additional resources bought with the greater 
expenditure. If rising resource productivity increases the supply of constant-effec- 
tiveness inputs, the amount of those resources per pupO increases to the level 
corresponding to point C. Alternatively, if pressures from cvher sectors cause input 
prices to rise without corresponding productivity increases in education, the same 
expenditure increase raises resources per pupil only to th - level corresponding to 
point E. 

In the general case, different combinations of demand .md supply shifts are 
required to produce the same expenditure change, but the conclusion is unchanged. 
The only quantity we are able to observe — expenditure per pupil — is the same in any 
case, but differences in the quality of schooling may be substantial. Without better 
conceptual and statistical measures of input effectiveness, we can only guess the 
extent to which we have bought better educational resources with our rising expen- 
ditures. 

9. For a short and perceptive discussion of some of these problems, see June 
O'Neill, Resource Use in Higher Education: Trends in Output and Inputs, 1930-1967, 
Carnegie Commission on Higher Education, Berkeley, 1971, Chapter 5. Also of 
interest is Harvey Averch et al., op. cit. Problems of defining and measuring outputs 
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in several other service industries are analyzed in Victor R. Fuchs (ed.), Production 
and Productivity in the Service Industries, Studies in Income and Wealth, No. 34, 
l.ational Bureau of Economic Research, New York, 1969. 

10. This number is the mean of the eight annual growth rates implied by the 
income projections prepared as of March 10, 1971 by the Department of Commerce 
for the Commission on Population Growth. The eight projections are based on the 
B, C, D, and E population projections and two assumptions concerning future reduc- 
tions in annual hours of work per man. 

11. One might expect that such increases in real prices would be more likely 
for personnel than for buildings and equipment, since the latter are produced in 
industries that presumably share in general technological improvement. New build- 
ings and equipment should accordingly be increasingly productive at the same 
prices. In fact, however, all broad categories of physical plant and equipment have 
grown more expensive, in real terms, during the decade of the 1960s, as we indicated 
above on page 2. There seems no reason to assume that this trend will change. 

12. T. W. Schultz estimates that foregone earnings were about 60 percent of 
total expenditures on education at both the high school and college levels in the 
United States in 1956. See The Economic Value of Education, Columbia University 
Press, New York, 1963, pp. 27-32. W. Lee Hansen and Burton A. Weisbrod in a study 
of California higher education indicate that the same proportion in 1964-65 ranged 
from 49 percent for lower division students at the University of California to 70 
percent for students at California junior colleges. Benefits, Costs, and Finance of 
Public Higher Education, Markham, Chicago, 1969, pp. 41-49. 

13. Administrative costs were less than 4 percent of the current expenditures 
of U.S. public elementary secondary schools in 1967-68, the latest year for which 
data az-e available. 

1 ^furthermore, we know of no evidence to suggest that the ^st of providing 
com/;m2i6'ie schooling varies widely by regions of the country. Nevertheless, since 
the prcfpcdons presented later in the report are reported for alternative rates of 
quality improvement in education, one could evaluate their reiativr^ likelihood ac- 
cordiDET to his expectations about the speed of population movementi to areas with 
betfc ...liity schools. 

ic-. : Appendix A for data sources and methodology for Tne enrollment 
projt'cti'ii-s. The annual projections appear in Tables C-1 through C-4. 

n. In this study, we ibllow the Census convention of restricting prekinder- 
garten ^ :haols to institutions having instruction as an important and integral part 
of thi', arograms, 

■ 17 a.t the high growth rate, the prekindergarten enrollment rate will reach 
in 200 I tae low rate of enrollment of children aged five in kindergarten and elemen- 
tary school projected by the Bureau of the Census for that yoar. These year-2000 
percentages correspond to pupils attending a full six-hour school day. The expendi- 
ture projections for the slow enrollment rate increase apply to a 60 percent half-day 
enrollment rate in 2000 as well as to a 30 percent full-day rate. Similarly, the 
projections for the fast enrollment rate increase are consistent with 66 percent of 
the pupils attending full day and 34 percent attending half day. 
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18. Most of the 4.4 percent not enrolled in 1970 are institutionalized children 
not capable of attending regular elementary schools. Any decreases in this number 
will result essentially from reductions in congenital health defects and early envi- 
ronmental deprivation. 

19. These figures represent the number enrolled in the most important age 
group (5 to 13 for elementary, 14 to 17 for secondary, and 18 to 24 for higher 
education) as a percent of total population in that age group. The actual projections 
for each level include pupils outside these age limits. 

20. Paraprofessionals are defined in this study as persons directly involved in 
the instructional process who are not licensed teachers. 

21. The tendencies and goals summarized in the following paragraphs have 
been widely discussed in the popular and professional literature concerning educa- 
tion. They can be found repeatedly in the references cited in footnotes 1, 2, and 3. 
We will accordingly try neither to trace each idea to its original source nor to give 
the impression, by citing lists of supporting sources, that informed opinion over- 
whelmingly agrees with our predictions. The first effort would be impossible; the 
second misleading. Further, it is not argued here that these changes are necessarily 
desirable, only that they are probable. 

22. The importance of this function has been stressed with increasing fre- 
quency in the last several years, particularly with regard to the place of vocational 
or career education in the secondary curriculum. For example, U.S. Education 
Commissioner, Sidney P. Marland, Jr., has often emphasized this function (see 
summaries of his speeches in Education Daily, op. cit., January 25, 1971 and May 
7, 1971), as did the 1971 California Governor's Commission on Educational Reform 
(see their Report, page 32). 

23. Breaking of the so-called "educational lockstep" has been proposed by, 
among others, the Higher Education Secretariat, an informal group including 12 
major organizations such as the American Council on Education and the Association 
of Ameri can Universities. See The New York Times, August 8, 1971, page E7. 

24. Frederick Breitenfeld, Jr., "Instructional Television: The State of the Art," 
in Sidney G. Tickton (ed.), op. cit., 1970. 

25. Goodwin C. Cheu and Wilbur Schramm, Learning from Televmon, Na- 
tional Association of Educational Broadcasters, Washington, D.C., 1967; Herbert J. 
Kiesling, "On the Economic Analysis of Educational Technology," in Sidney G. 
Tickton (ed.), op. cit.; and Television-in-Instruction: TheState ftheArt,hy National 
Association of Education Broadcasters, in Tickton, 1970. 

26. R. C. Atkinson, J. D. Fletcher, H. C. Chetiin, and C. M. StaufFer, "Instruc- 
tion in Initial Reading Under Computer Control: The Stanford Project," Educational 
Technology Research Reports Series, Englewood Cliffs, N. J., Educational Tech- 
nology Publications, 1971; Lawrence Parkus, "Computer Assisted Instruction in 
Elementary/Secondary Education: The State of the Art," in Tickton, op. cit., 1970. 
F. W. Blackwell, "The Probable State of Computer Technology by 1980, with Some 
Implications for Education," P-4693, The Rand Corporation.-Santa Monica, Septem- 
ber 1971; K. L. Zinn, "List of Projects Using Computers in Instruction" (unpublished 
paper), 1969. 
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27. Our confidence is not complete. See Appendix B. 

28. See page 2. 

29. The Bureau of the Census reports that the proportion of children aged 
three to five enrolled part or full time in any preschool program rose from 25 percent 
m 1964 to nearly 38 percent in 1970. 

, . , Y"-^^ -^^^^^^ Journal, September 14, 1971, reports that about 100 school 

districts now have some sort of a year-round program, whereas only a few had such 
programs five years ago. More than 1000 other districts are studying their feasibil- 
ity. Also see Thomas R. Driscoll, "School Around the Calendar," American Educa- 
tion. March 1971. 

31 Appendix A gives data sources and methodology for the prekindergarten 
expenditure estimates. 

32. Measures of inputs or expenditures per pupil are in general not very relia- 
ble guides to school decisionmaking or to cross-school comparisons. See Sue A 
^^f^^^^^lf.Profrram Budgeting for School District 

cations RMSUQ-RC, The Rand Corporation, Santa Monica, November 1969. How- 
ever these measures produce usefully broad comparisons and contrasts for our 
specihc purposes-^x.e., to study aggregate tradeoffs between future enrollment and 
future school quality. 

33. The proponents of early childhood education argue not only that young 
children are able t. . learn much more than they are customarily exposed to, but also 
that early learn in.r tends to produce better adjusted persons with larger capacities 
to contmue learning. See Robert D. Hess and Roberta Meyer Bear (eds.), Early 
ff^'^'i'^^-^Current Theory, Research, and Action, Aidine Publishing Company, 
Chicago, 19b8. There is, in addition, a very different benefit to society when facilities 
for the care and schooling of young children are widely available. This benefit arises 
from the opportur^ties mothers then have to continue «r own schooling or work 
outside their hom^ s. thereby enriching their own Uves and incomes as well as 
society s stock of prrductive resources and output of gcaas and services. On the other 
hand, economic tht^ry suggests that average family will be larger than it would 
have been m the absence of widely available prekmdergarten programs. These 
effects may be substantial and important; they should certainly be considered in any 
evaluation of the desirability of various prekindergarten programs. Even for our 
present purposes they should ideally be taken into account since they affect the size 
of future population and per-capita GNP. However, limitations of our current re- 
search efl^ort have precluded this possibility. 

34. Some of these features of future prekindergarten schools, as well as of 
future elementary schools, considered below, are prominently discussed in the "open 
classroom literature. See, for example. Children and Their Primary Schools 
Plowden Report), A Report of the Central Advisory Council for Education (Eng- 
land), Vol. 1, The Report; and Vol. 2, Research and Surveys, Her Majesty's Station- 

n n fr.' ' ^"^ ^^''^^ Urban Education, Washington, 

JJ.L>., 1971. 

35^ Although federal prekindergarten programs have induced most of the in- 
creased enrollments of recent years and promise to expand in the future, a variety 
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of delivery modes for prekindergarten instruction may well arise. Programs may be 
organized, for example, by unions or employers at work sites, by national franchise 
organizations, by cooperative neighborhood groups, by individuals for profit, or by 
the public school system. Public funds may subsidize any of these. Features of 
federal and state legislation in this area will certainly affect these delivery patterns. 
Even without subsidization, some employers have been turning to instructional day 
care programs as a way of attracting female workers and reducing absenteeism. 

36. Appendix A gives data sources and methodology for the elementary school 
expenditure estimates. 

37. Appendix A gives data sources and methodology for the secondary school 
expenditure estimates. 

38. The Census projections of enrollments at the secondary grades unfortu- 
nately do not take account of possible rapid increase? in the number of adults who 
use secondary school facilities, whether for vocational retraining or personal satis- 
faction 

39. Appendix A gives data sources and methodology for the higher education 
expenditure estimates. 

40. Under the pressure of increasing costs, colleges and universities around the 
country are now experimenting with shortened degree programs. California's state 
collejres and the State University of New York, the Nation's largest higher education 
systens, began pilot three-year programs in Fall 1971. Among others, Harvard and 
Princ :ton Universities are seriously studying such possibilities. Moves in this direc- 
tion j-aive received support from such study teams as the Carnegie Commission on 
Higher Education (Less Time, More Options: Education Beyond the High School, op. 
cit.) and the HEW task force on higher education headed by Frank Newman (see, 
for example. The New York Times, March 9, 1971, page 45), Moreover, both these 
study reams have urged the rapid creation of many new two-year community col- 
leges, and the Carnegie Commission predicts that these institutions will be the 
fastest growing institutions of higher education in the decade of the 1980s, in terms 
of numbers of students (''New Students and New Places,'' Carnegie Commission on 
Higher Education, October 1971). 

41. These ideas recur frequently in the writings of leading educators and edu- 
cation critics. Charles Silberman, the Newman Task Force, the Carnegie Commis- 
sion on Higher Education, the Higher Education Secretariat, Dr. William J. McGill 
(President of Columbia University), Dr. John I. Goodlad (Dean of the Graduate 
School of Education, UCLA), and a study panel of the American Association of Arts 
and Sciences have been among those calling for greater diversity and flexibility in 
bur processes of higher education. 

The English Open University is an early model for extended-campus instruc- 
tion via television. In this country the Chicago City Junior College has offered such 
a program for 15 years ( TV College— The Fifteenth Year, the Chicago Educational 
Television Association, Chicago, Illinois, September 1970), and the TAGER network 
in Texas is five years old {Annual Report, 1969-70, The Association for Graduate 
Education and Research of North Texas, Southern Methodist University, Dallas, 
Texas, October 1970), The University of Maine and the new Empire State College 
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of New York are planning siniu r programs. For further information, see Multi- 
Media Systems, 11 Project Descriptions of Combined Teachirw Systems in Eight 
Countries, Internationales Zeutralinstitut Fur Jugend-und Bildungsfernsehen, 8 
Munchen 2, Rundfunkplatz 1. 1969 {?), English. 

42. June O'Neill estimates that student instruction may currently account for 
only half of the output of average institutions of higher ediiiijcation. This proportion 
may have declined over time, and it varies widely among sckcDols. {Resource Use in 
Higher Education: Trends in Output and Inputs, 1930 to 19)i7, op. cit., page 1.) 

43. To the extent that children in prekindergarten sctboIs would otherwise 
have been schooled at home, expenditures of these schools overstate the true cost 
of this schooling to society. Some of the resources that would Isiave been required for 
home schooling can now be allocated to other productive^ .ursats. The time of 
mothers is such a resource. Nevertheless, school expemiiturrrS- wiich are the focus 
of this research, will increase :v-::h the grcvth of preimdergarten enrollment. 

44. See Donald J. Bogue, Principals of Demography . Wilev, New York, 1969, 
Figure 7-1, p. 149. 

45. See Table 1. 

46. The GNP projections used to calculate these percentages were made by the 
Department of Commerce based on alternative assumptions about population 
growth and reduction in hours of work. They do not take account of two factors 
which will raise GNP in a society where schooling is improving at a high rate, as 
we define it. First, labor force participation of mothers will be higher because the 
availability of prekindergarten schools frees some of :neir time for work outside 
their homes. Second, most college graduates will have two additional years in the 
labor market during a very productive period of their lives. Tie resulting additions 
to GNP cause educational expenditures to be lesser proporritms of GNP in the year 
2000. The percentages corresponding to the year 2000 in Fki_2 are, on this account, 
biased upward. 

The magnitude of the part of the bias resulting from nt,:Iecting the additional 
working years of college graduates can be roughly suggested. Assume that one-third 
of the undergraduates enrolled in any year will graduate in that year, that all 
graduates are employed in the labor market, that the annual salary foregone at this 
age by staying in school is $6000 in 1970 prices, and that salnries increase during 
the 30-year period at the same rate as real per-capita disposable income. Under these 
conditions, if all schools are of the future type, GNP in the year 2000 will be 3 to 
5 percent higher than the Department of Commerce projection. 

47. See Fig. 5. 

48. See Fig. 1. 

49. These projections assume that three-fourths of the instructional personnel 
in future schools will choose to work for the full 240-day school session while the 
remainder continue to work 180 days. 

50. For reasons discussed in footnote 46, the Department of Commerce projec- 
tions of the labor force, on which the percentages in Fig. 5 are based, are biased 
downward if schools improve at the fast rate. This bias should cause all the year- 
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2000 labor force percentages to be slightly below those given in Fig. 5, but it shoulc 
not affect the differences implied by varying rates of population growth. 

51. Since secondary school teachers employed in future schools will be more 
highly trained, the total number of teachers demanding a given level of graduate 
education may not change much, for given population growth, if schools improve; at 
the high rate. 
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Appendix A 



METHODS OF PROJECTING ENROLLMENTS AND 
ESTIMATING EXPENDITURES PER PUPIL 



ENROLLMENT PROJECTIONS 

A. Prekindergarten enrollment projections. Full-day equivalent enroll- 
ment in prekindergarten institutions of children aged three to six was estimated for 
1970 as the sum of full-day enrollment and one-half of part-day enrollment (Depart- 
ment of Health, Education and Welfare, Office of Education, School Enrollment, 
October 1970, Table 6, page 24.) The sum, 986,000, was 6.3 percent of the population 
aged three through six in 1970. The high enrollment rate projection assumes that 
this percentage will be augmented annually by 2.55 percent, reaching 83 percent in 
the year 2000. At this rate of growth, the prekindergarten enrollment rate in 2000 
will reach the low rate of enrollment of children aged jfive in kindergarten and 
elementary school projected by the Bureau of the Census for that year. The low 
prekindergarten enrollment rate projection assumes that the 1970 rate of 6.3 per- 
cent will grow annually by 0.79 percent, reaching the arbitrary level of 30 percent 
in the year 2000. 

Each of these two enrollment rate projections was multiplied for each year by 
the number of children aged three to six in Census population projections B and E. 
The four resulting projections, designated as high, medium-high, medium-low, and 
low, are defined and listed in Table C-1. 

These figures refer to full-day equivalent enrollment of children in prekinder- 
garten institutions having instruction as an important and integral part of their 
program. {Current Population Reports, Series P-20, No. 222, June 28, 1971, page 8.) 
One may roughly compare these projections with past trends by noting that the 
proportion of children aged three to five enrolled part or full time in any preschool 
program (including purely day care) rose from 25 percent in 1964 to almost 38 
percent in 1970 and an estimated 40 percent in 1971 (Bureau of the Census). 

B. Elementary and secondary enrollment projections. The projections 
listed in Tables C-2 and C-3 were made by the Bureau of the Census for the Commis- 
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sion on Population Growth. Two enrollment rate assumptions were applied to each 
of the B and E population projections. The high assumption is an extrapolation of 
the trends in age-sex-specific enrollment rates between 1950-52 and 1967-69. The low 
assumption was formulated by averaging the high projected rates and the enroll- 
ment rates for 1967-69. It was assumed that the distribution by school level would 
remain constant within age groups. 

C. Higher education enrollment projections. Four projections were con- 
structed by the Census Bureau using'population Series B and E and two enrollment 
rate projections formulated as in the elementary and secondary cases. Unlike these 
two latter cases, however, our conception of higher education in the year 2000 
implies a change in the Census enrollment figures. Specifically, students in this 
future school system will, on the average, earn a Bachelor's degree or its equivalent 
in two, instead of four, years. Since there are other diflferences, as well, between 
current input institutions and future institutions of higher education, we have, for 
ease of calculation, included all the eflfects of society's adoption of the future institu- 
tions in the rate of change of expenditures per student Hence, Table C-4 lists the 
Census projections, but the aggregate expenditure figures for the medium and high 
trends in school improvement are consistent with enrollments which have been 
reduced to correspond with our description of future higher education institutions 
and with the alternative speeds of adoption. In all cases, however, our projections 
imply the same numbers of people having attended college as do the corresponding 
Census projections. 



ESTIMATES OF EXPENDITURES PER PUPIL 

A. Definitions of expenditure categories: 

Professional instructional personnel includes all personnel who are licensed to 
teach except school system administrators. These include counselors, various spe- 
cialists, and principals. 

Paraprofessional instructional personnel includes all persons directly involved 
in the instructional process who are not licensed teachers. In the future schools 
described in the text, these people have successfully completed post-high school 
training programs of six months to two years. 

Physical /?/an^ expenditures include operation and maintenance of plant, fixed 
charges, capital outlay minus expenditures on new equipment, and debt service. 

Expenditures on equipment and other instructional resources include current 
funds expenditures on books, laboratory supplies and other instructional materials, 
as well as capital expenditures on new equipment. 

Other expenditures include school system administration, and health, atten- 
dance, transportation, and food services. 

B. Expenditures per prekindergarten pupil. Expenditure per pupil in 
current prekindergarten schools is given in Table 2 as $830 and is estimated as 
follows. Expenditure per pupil in Headstart schools for 1969 was for three quarters, 
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and total Headstart expenditures allocated to pupils was $208.5 million. Alterna- 
tively, ESEA Title I preschool programs expended $348 per pupil for three quarters. 
{Evaluations of the War on Poverty: Education Programs, Resource Management 
Corporation, March 1969, Tables 18 and C-2.) Full-day-equivalent enrollment of 
children aged three to five was estimated for 1969 by assuming that part-day pupils 
attend one-half day, on the average. (Full- and part-day enrollments of children aged 
three to five are given in Department of Health, Education and Welfare, Office of 
Education, Preprimary Enrollment Trends of Children Under Six: 1964-1968, 1969, 
Table 9, page 18.) This enrollment figure was augmented by 3 percent to account for 
six year olds in prekindergarten programs. This seems reasonable since IQ percent 
of those enrolled were aged five to six in 1969. Then, assuming that ESEA Title I 
expenditure per pupil was the average for all non-Headstart prekindergarten pro- 
grams gives an estimate for 1969 expenditures on non-Headstart prekindergarten 
schooling of $237.2 million. The sum of Headstart and non-Headstart expenditures 
is thus $445.7 million. Dividing by estimated 1969 full-day equivalent enrollment of 
pupils aged three to six, 573,000, yields an estimate of 1969 expenditure per pupil 
of $777. This figure was converted to the 1970 estimate of $830 by applying the 
1969-70 percentage increase in per-capita disposable income in current dollars (a 7 
percent increase). 

Because of the great variety among prekindergarten institutions and the lack 
of detailed cost data, we have estimated the expenditure breakdown for currertt- 
input schools by adjusting the percentage distribution for current elementary 
schools according to generally observed differences between the two levels of school- 
ing. Expenditure on professional personnel, those with the equivalent of a r .lege 
degree and a teacher's license, is reduced from 52 percent for elementary schools to 
17 percent for prekindergarten schools, while expenditure on paraprofessional peo- 
ple is increased from 2 to 32 percent. Expenditure on physical plant is reduced 
somewhat, and expenditure on other inputs is increased substantially to reflect the 
nutritional, medical, and dental programs in most federally supported prekinder- 
garten programs. 

Expenditure per pupil in future prekindergarten schools is also listed in Table 
2 and is estimated in two steps. First, we estimate expenditures on five categories 
of inputs having 1970 productivity and costs. Second, we increase all these expendi- 
tures to the level that would result from an annual cost increase of 2% percent. 
Specifically, professional instructional personnel expenditures assume one profes- 
sional teacher for every 60 pupils, paid at the 1970 elementary rate of $9025 for a 
180-day school year. Expenditures for paraprofessional personnel pay for two para- 
professionals, each paid $5000, for every 20 pupils. Physical plant expenditures are 
anticipated to be the same as in elementary schools, with facilities in use 240 days 
of the year. In addition to the $42 per pupil spent on equipment and other instruc- 
tional resources in current-input schools, future schools spend $25 per pupil for one 
hour daily of instructional television for each pupil, $1.50 for language laboratory 
equipment, and $1.50 for art and handicraft materials. (The last two figures each 
reflect the use of $300 worth of equipment /or each two classes of 20 students, with 
the equipment having an average life of five years. See Appendix B for derivations 



39 



of the instructional television expenditure estimate.) Finally, expenditures on other 
inputs fail to the same percentage as in future elementary schools, reflecting an 
anticipated shift of expenditures on medical and dental care from school budgets to 
other public or private accounts. 

All expenditure figures are then augmented by a factor corresponding to aver- 
age yearly cost increases of 2% percent. 

C. Expenditures per elementary pupil. Since there exist no national ex- 
penditure data for elementary and secondary schools separately, we have had to 
estimate the figures for current-input schools that appear in Tables 3 and 4. First 
the 1970-71 expenditure per pupil enrolled in regular public and nonpublic elemen- 
tary and secondary schools, $917 (Department of Health, Education and Welfare, 
Office of Education, Digest of Educational Statistics, 1970, Table 22, page 18), is 
allocated among the five expenditure categories according to the percentage break- 
down of 1967-68, the latest year for which figures are available (calculated from 
Department of Health, Education and Welfare, Office of Education, Statistics of 
Local Public School Systems, 1967-68, Finances, Table C, page 6; Table F, page 9; and 
Table G, page 10). 

For each category of expenditure, separate estimates for elementary and sec- 
ondary schools were then obtained by applying the ratio of elementary to secondary 
expenditures of that type in California schools in 1968-69 (California State Depart- 
ment of Education, California Public Schools Selected Statistics, 1968-69, Table IV-6, 
page 76; Table IV-7, page 77; and Table lV-8, page 78), and by constraining these 
estimates so that the implied sum of total elementary and secondary expenditures 
equals the total expenditure of that type obtained by multiplying the original com- 
bined per-pupil figure by combined national elementary and secondary enrollment. 
In algebraic terms, if, for some expenditure category 



St.u.s. = total elementary and secondary expenditures, U.S. 

E/Ne,cal = expenditures per pupil in California elementary school districts 

E/Ns,cal = expenditures per pupil in California secondary school districts 

E/Ne,u.s. = estimated expenditures per pupil in elementary schools, U.S. 

E/Ns.u.s. = estimated expenditures per pupil in secondary schools, U.S. 

Ne.u.s. = elementary school enrollment, U.S. 

Ns,u.s. = secondary school enrollment, U.S., 



then we calculate the numbers of interest, E/Ne,u.s. and E/Ns,u.s.. as follows. 

K = Et.u.s.-[(E/Ne,cal) X (Ne.u.s.) + (E/Ns.cal) X (Ns u s )] 
E/Ne,u.s. = K X (E/Ne,cal) 
E/Ns,u.s. = K X (E/Ns,cal). 

These equations imply that 

(E/Ne,u.s,) X (Ne,u.s.) + (E/Ns,u.s.) X (Ns.u.s.) = Et,u.s. 
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These calculations yield estimates of 1970 total expenditures per pupil in ele- 
mentary and secondary schools of $830 and $1130, respectively. The estimates by 
expenditure categories are listed in Tables 3 and 4. According to these estimates, 
expenditure per elementary pupil is 73 percent of expenditure per secondary pupil. 
We attempted to check this proportion by making use of the identity 

(Ee/Ne] X (Ne) + (Es/Ns) X (Ns) - Et 

where 



Eg/Ne = state expenditure per pupil in elementary schools 

Es/Ns — state expenditure per pupil in secondary schools 

Et — state total expenditures on elementary and secondary education 

Ne = elementary enrollment in the state 

Ns = secondary enrollment in the state 

Nt — total elementary and secondary enrollment in the state. 



Rearranging terms gives 

Et/Nt - Es/Ns + (Ee/Ne - Es/Ns) X (Ne/Ntl 

This equation was estimated by ordinary least squares regression using 1969 
data on total expenditure per pupil, Et/Nt, and elementary enrollment as a propor- 
tion of total elementary and secondary enrollment, Ne/Nt, for the 50 states. The 
coefficient estimates were unfortunately not statistically significant and so could not 
be compared to our previous estimates. 

Another independent check, however, does give us some confidence in our esti- 
mates. In both the elementary and secondary cases, the estimates of expenditures 
on professional instructional personnel are close to the figures obtained by multiply- 
ing the appropriate teacher-pupil ratio by the appropriate average national salary. 
These figures, $376 and $477, respectively, are somewhat below the professional 
instructional personnel expenditures listed in Tables 3 and 4, as indeed they should 
be since counselors, specialists, and principals, who are more highly paid, are in- 
cluded among instructional personnel but were not counted in computing average 
teacher salaries. In 1970, pupil-teacher ratios in elementary and secondary schools 
were estimated to be 24:1 and 20:1, respectively, at the national level, (Department 
of Health, Education and Welfare, Office of Education, Statistics of Public Schools, 
Fall 1969, Table 1, page 8.) Respective salaries were $9025 and $9540. (National 
Education Association, Economic Status of the Teaching Profession, 7970-77, Table 
22, page 28.) 

Expenditures per pupil in future elementary schools reflect the changes de- 
scribed in the text. Expenditure on professional instructional personnel reflects an 
anticipated fall in the pupil-teacher ratio to 20:1, while the higher paraprofef slonal 
figure is due to the addition of one paraprofessional, paid $5000 for a 180-,day school 
year, for each class of 20 pupils. In addition to the $35 spent on equipment and other 
instructional resources in current-input schools, the following additions are made: 
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$80 for one hour daily of individualized computer-assisted instruction. (See Ap- 
pendix B for the derivation of this estimate.) 

$25 for one hour daily of instructional television for each pupil. (See Appendix 
B for the derivatioii of this estimate.) 

$3 for language laboratory equipment ($300 worth of equipment, having an 
average life of five years, for each class of 20 pupils), 

$5 for microfiche reader-printers (one reader-printer, costing $1000 and lasting 
an average of 10 years, for each class of 20 pupils). 

$3 for laboratory equipment ($120 worth of equipment, lasting an average of 
two yearc. for each class). 

$2 for typewriters ($200 for three typr^writers, lasting an average of five years, 
for each class), 

$2 per pupil for carpentry, mechanics, electronics, and handicraft materials 
($400 worth of equipment, lasting an average of five years, for every two classes of 
20 pupils each). 

Expenditure on physical plant decreases by one-third due to an increase of the 
same proportion in the number of days plant is in full use. Expenditure on other 
inputs is assumed to remain the same. Finally, all expenditure figures are aug- 
mented by a factor corresponding to average yearly cost increases of 2% percent. 

D. Expenditures per secondary pupil. The figures for current-input 
schools, listed in Table 4, were derived by the procedures described in the preceding 
section of this appendix. 

Expenditures per pupil in future secondary schools reflect the changes de- 
scribed in the text. Expenditure on professional instructional personnel is higher 
due to a rise in teacher salaries consistent with the increased breadth and depth of 
courses taught. Salaries in future secondary schools are hence commensurate with 
those of full-time teachers in public junior colleges in 1970— $11,600. (Professional 
salaries are increased to a level also consistent with the assumption (true in Cali- 
fornia schools in 1969-70) that secondary teachers are 90 percent of professional 
secondary instructional personnel.) Expenditures on paraprofessional instructional 
personnel also increase, in this case because of the addition of one parateacher, paid 
$5000, for every three professional instructional personnel. 

In addition to the $90 spent on equipment and other instruction:^ ' -esources in 
current-input schools, the following additions are made: 

$80 for one hour daily of individualized computer-assisted instruction, (See Ap- 
pendix B for Ihe derivation of ihis estimate.) 

$25 for one hour daily of instructional television for each pupil, (See Appendix 
B for the derivation of this estimate.) 

$5 for microfiche reader-printers (one reader-printer, costing $100() and lasting 
an average of 10 years, for each class of 20 pupils). 

$30 for libraries and equipment of a type found in 1970 in two-year colleges and 
for equipment and materials for extensive vocational training. $95 was spent per 
student by two-year colleges in 1967-68 for equipment and corresponding mainte- 
nance and for libraries. (Department of Health, Education and Welfare, Office of 
Education, Financial Statistics of Hi ^her Education: Current Funds, Revenues and 
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Expenditures, 1967-68, Table 2, page 11, and Table 5, page 127.) Multiplied by the 
growth in per-capita disposable income, in current dollars, the estimated 1970 figure 
is $120. Subtracting the equipment expenditures of current-input secondary schools 
gives an additional $30 per pupil. The same amount is assumed spent on vocational 
training equipment for pupils enrolled in these programs. 

Expenditure on physical ptant decreases by one-third because of an increase of 
the same proportion in the number of days plant is in full use. Expenditure on other 
inputs is assumed to remain Ux^ same. Finally, all expenditure figures are aug- 
mented by a factor corresponding to average yearly cost increases of 2% percent. 

E. Expenditures per student in institutions of higher education. The 
expenditure stim p for current-input institutions, $3435, is the sum of current 
funds expenditure pl / student and additions to plant assets per student, both for all 
institutions of higher education in 1970. Total expenditures in these two categories 
were $26.1 billion {Digest of Educational Statistics, 1970, Table 22, page 18), and 
enrollment was 7.7 million. 

The expenditure figure for future institutions, $9665, is calculated as follows. 
The sum of current funds expenditure per student and additions to plant assets per 
student, both for "other four-year institutions" in 1970, is reduced by one-tenth 
because of the anticipated enrollment of one-fiah of the students in ofF-campus 
programs which cost only half as much. Three-fourths of this amount is then added 
to one-fourth of an amount calculated in the same way for private universities in 
1970. This sum reflects our anticipation that one-fourth of all students in institu- 
tions of higher education will be enrolled in post-graduate programs at costs com- 
mensurate with those of private universities in 1970. (1968-69 expenditure data for 
"other four-year institutions" and "private universities" are in Financial Statistics 
of Higher Education: Current Funds, Revenues and Expenditures, 1968-69, Table C, 
page 8. These figures are adjusted to 1970 by applying the growth rate of per -capita 
disposable income in current dollars.) Finally, these expenditure figures are aug- 
mented by a factor corresponding to average yearly cost increases of 2% percent. 
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Appendix B 



ESTIMATES OF EXPENDITURES ON INSTRUCTIONAL 
TELEVISION AND COMPUTER-ASSISTED INSTRUCTION 



Our estimate of per-pupil expenditure on instructional television (ITV) is 
derived from estimates made by Herbert J. Kiesling ("On the Economic Analysis of 
Educational Technology," in Sidney G. Ticktcn (ed.), To Improve Learning, Vol. II, 
1971, op. cit., pages 981-997), Considering the characteristics and costs of several 
existing ITV systems and the results of other studies, Kiesling estimates the costs 
of a system that delivers nationally and locally produced programming to a district 
of 20,000 pupils, with each pupil receiving about 35 minutes of ITV each school day. 
Using Riesling's guides concerning economies of scale: our estimate for a system 
providing one hour of ITV per day is $25. 

The estimate of per-pupil costs of c uputer-assisted instruction (CAD is by far 
the most conjectural expenditure estimate in this research. Existing computer sys- 
tems currently in active educational use are clearly too expensive to be adopted in 
any but well-funded experimental programs. Three such systems would cost in 1970 
between $480 and $900 per pupil per school year, under the assumptions of our 
future elementary and secondary schools (Lawrence Parkus, "Computer-Assisted 
Instruction in Elementary /Secondary Education: The State of the Art," in Tickton 
(ed.). To Improve Learning, 1971, op. cit., pages 333-335). Comparing these numbers 
with the estimated expenditures on equipment in current-input schools (Tables 3 
and 4) is more than sobering. 

Expert opinion concerning the future course of these costs is widely varied. (For 
example, see Dean Jamison, J. Dexter Fletcher, Patrick Suppes, and Richard Atkin- 
son, "Cost and Performance of Computer-Assisted Instruction for Education of 
Disadvantaged Children," draft paper, June 4, 1971, National Bureau of Economic 
Research, Inc., New York. Dean Jamison, P. Suppes, and C. Butler, "Estimated Costs 
of Computer-Assisted Instruction for Compensatory Education in Urban Areas," 
Educational Technology, September 1970. Herbert J. Kiesling, ''On the Economic 
Analysis of Educational Technology," in Tickton (ed.). To Improve Learning, op. cit., 
pages 981-997. Richard E. Speagie, "The Costs of Instructional Technology," in 
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Tickton (ed.), To Improve Learning, op. cit., pages 1061-1074.) However, the existence 
of several prototype systems capable of delivering instruction in the tutorial and 
problem-solving modes for less than 50 cents per student contact hour (including 
termmal equipment, CPU, multiplexing and communication equipment, and cur- 
riculum preparation) has nudged us toward optimism. A brief description of two of 
these systems must suffice here. One of these prototypes, the PLATO IV system at 
the University of Illinois, is being built to provide a key set. graphical display device, 
and s ide selector at each terminal. Each pupil is assigned approximately 300 words 
of extended core memory. With a central computer having two million words of 
extended core memory connected by telephone or coaxial cable system to 4000 
student terminals within a 100 mile radius, this system is expected by its designers 
to produce a yearly total of 10 million student-contact hours at a total cost of 34 cents 
per hour-or $61 per pupil per year if each pupil uses the system for 180 hours a 
year. Under these conditions, five-sixths of the computer's capacity is available for 
other uses at no cost. These specifications imply the system's use for 8 hours daily, 
300 days a year. (Donald L. Bitzer and Dominic Skaperdas, "The Design of an 
Economically Viable Large-Scale Computer-Based Education System," in Tickton 
(ed.), lo Improve Uaming, op. cit., pages 439-454. ) Adjusting the figures to be consist- 
ent with our future-schools assumptions-six hours daily, a 180-day school year for 
each pupil facilities in use for 240 days-yields an approximate per-pupil expendi- 
ture of $80 per year. ^ f f h' 

^ The PLATO IV system will be extraordinarily large and achieve its expected 
low cost largely through economies of scale. The recent development of another CAI 

°f ^t;? '"If '^'',^°T'^'' "^^'^ dependent on such economies. 

f ;f nnn '^"i^"' developed by the MITRE Corporation features a computer with 
only 64,000 words of core memory serving 120 terminals, each having an ordinary 
television receiver with voice, picture, and text. All 120 pupils who use the system 
simultaneously can be working on different lessons. (Kenneth J. Stetten "The Tech- 
nology of Small, Local Facilities for Instructional Use," in Levien (ed.)'. Computers 
in Instruction 1971, op. cit., pages 35-41.) Assuming that each pupil uses the system 
for one hour daily in a 180-day school year and that all facilities are used for 240 
days of the year, the terminal-hour cost of 26 cents implies an annual per-pupil cost 
of less than $50. 

In view of the capabilities and costs claimed for these two prototype systems and 
J-eservations expressed by other experts, we estimate per-pupil expenditure 
m CAI in future schools to be $80 per year. This estimate is subject to question, 
however, both by those who doubt that such systems can eventually be put into 
operation at such low cost and by those who feel that their instructional effective- 
ness and political acceptability will be insufficient to warrant widespread adoption, 
even at the costs we have projected. 
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Table C-1 

PRESCHOOL ENROLLMENT PROJECTIONS, 1970-2000^ 
(in millions of pupils) 



ERIC 



Medium-High Medium-Low 
High Enroll- Enrollment Enrollment Low Enroll- 
HLent^Growth^ Gro wth^ . crowthd r..JZ:ilue 

1-3 1.0 



3-971 1.3 1.0 

1972 1.6 11 

1973 2.0 1 2 

1974 ■ 2„4 I'.u 9 V T , 

'''' . LI 



^976 3.3 • i„8 

1977 - 4.1 2.0 

1978 4./ 2 2 

1979 5.4 2.5 

1980 6.1 2.7 

1981 6.8 3.0 
1932 7.6 3 2 

1983 8.4 3 5 

1984 9.2 3*8 

1985 10.0 

1986 10.7 4*3 

1987 11.4 4*5 

1988 12.1 ^[s 

1989 12.9 



1990 13.6 5 3 

1991 14.3 5.*5 

1992 15.0 5.7 

1993 15.6 5.9 

1994 16,2 6.1 

1995 16.9 6.3 

1996 17.7 6.5 

1997 18.6 6.8 

1998 19.4 7 1 

1999 20.3 7 4 

2000 21.2 



1-6 1.1 
2.0 1.2 



3.0 1.5 
3.3 1.6 
3.8 1.8 
4.2 2.0 
4.7 2.1 

5.1 2.2 

5.6 2.4 
6.1 2.6 

6.7 2.7 
7.1 2.9 
7.6 3.0 
8.0 3.2 



5.0 8.9 3.5 

9.4 3.6 

9.8 3.7 

10.2 3.9 

10.5 4.0 
10.9 4.1 

11.2 4.2 

11.6 4.3 
12.0 4.4 

12.3 4.5 
12.6 4.6 

7.7 13.0 



Enrollments are in terms of full-day-equivalent pupils, 

Population Series E with high enrollment rate growth, 
population Series B with low enrollment rate growth, 
^Population Series E with high enrollment rate growth. 
^Population Series E with low enrollment rate growth. 
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Table C-2 



ELEMENTARY ENROLLMENT PROJECTIONS, 1970-2000 
(in millions of pupils) 



Medium -High Medium-Low 
High Enroll- Enrollment E'lroilment Low Enroll- 

Year ment Grovch Growth Growth ment Growth 



1970 


36.6 


36.5 


36.6 


36.5 


1971 


36.2 


36.1 


3:. 2 


36.1 


197? 


35.7 


3 ': > . 6 


35.7 


35.6 


1973 


35.0 


35.0 


35.0 


35.0 


1974 


34„'5 


34.4 


34„4 


34.3 


1975 


34.0 ' 


33.9 


33.6 


33.5 


1976 


33.8 


33o7 


32.8 


32.7 


1977 


33.8 


33.7 


32.2 


32.0 


1978 


34„2 


34.0 


31.7 


31.5 


1979 


34.9 


34.6 


31.5 


31o3 


1980 


35.9 


35.7 


31.5 


31.3 


1981 


37.3 


37.0 


31.7 


31.5 


1982 


3ri.y 


38.6 


32.0 


31.8 


1983 


40.6 


40o3 


32.4 


32.2 


1984 


42.3 


41.9 


33.0 


32.7 


1985 


43.9 


43.5 


33.6 


33.3 


1986 


45.5 


45.1 


34.2 


33.9 


1987 


47.0 


46.6 


34.8 


34.5 


1988 


48„4 


47.9 


35.3 


35.0 


1989 


49. b 


49„2 


35.8 


35.4 


1990 


50.7 


50.2 


36.2 


35.9 


1991 


51.6 


51. „1 


36.5 


36.2 


1992 


52.8 


51.9 


36.8 


36.4 


1993 


53.0 


52.4 


37.0 


36.6 


1994 


53.4 


52.9 


37a 


36.7 


1995 


53.8 


53.2 


37.1 


36.7 


1996 


54.1 


53.5 


37.1 


36.7 


1997 


54.3 


53.7 


37.0 


36.6 


1998 


54.6 


54„0 


36.8 


36.4 


1999 


54.9 


54.3 


36.7 


36.3 


2000 


55.4 


54.7 


36.5 


36.1 



SOURCE: Bureau of the Census. 
See notes to Table !• 
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Table C-3 



SECONDARY ENROLLMENT PROJECTIONS, 1970-2000 
(in millions of pupils) 













Yenv 








Low Enroll- 






Growth 


ment Growth 




ISO 


14.9 


15.1 


14.9 


1 Q71 

J- -7 / X 




15 . 3 


T IT / 

15,4 


15.3 


1 979 


X3 • / 


15.5 


15.7 


15,5 




X3 • y 


1 c o 

Ij . o 


15. 9 


15. 8 


i ^ / *-+ 


X o • ^ 


15 . 9 


16.2 


15.9 


1 Q7S 




16.1 


16.4 


16.1 




IAS 
X D , 3 


16.2 


16. 5 


16. 2 


1Q77 


XO» J 


16.2 


16.5 


16,2 




X O • H- 


16,1 


16.4 


16. 1 


7 97Q 


X O • X 


lo . o 


16,1 


15. 8 




IS 7 


15 . 3 


15,7 


15.3 


J. y\ji. 


X3 • J 


1*4. 9 


15. 3 


14. 9 


J- ^OiC 




14.4 


14o 8 


14.4 


X -70 J 


1 /i A 


i4. 2 


14„5 


14.1 






14,3 


14<,3 


13.8 


J- yoj 


IS 1 


14. 7 


14. 1 


13,7 


X -700 


IS Q 
X3 ♦ £5 


15,3 


14, 1 


13 = 7 


1987 


16.5 


16.0 


14.2 


13.7 


1988 


17.3 


16.7 


14.4 


13,9 


1989 


18.1 


17.5 


14.7 


14.2 


1990 


18.9 


18.2 


15.0 


14.5 


1991 


19.7 


19.0 


15 „ 3 


14.7 


1992 


20.1 


19,7 


15 „ 6' 


15.0 


1993 


21.2 


20.4 


15.9 


15,3 


1994 


21.9 


21.1 


16.2 


15.5 


1995 


22.6 


21.7 


16,5 


15.8 


1996 


23.1 


22.2 


16.7 


16.0 


1997 


23.6 


22.7 


16.9 


16.2 


1998 


24.1 


23.0 • 


17,1 


16.3 


1999 


24.4 


23.3 


17.2 


16.4 


2000 


24.6 


23.6 


17.3 


16.5 




SOURCE: Bureau of 


the Censxas . 







See notes to Table 1. 
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Table C-4 





HIGHER EDUCAII 


ON :^NP^^"XMENT PROJF- 


^TIONS, 1970- 


■200C 






C±tl t. 12.1 ions 01 lap: 


±ls J 










Mpfln iTTTi— T,nT)j 

J.X^^X U-LLl X>w W 






"Ht crh "Rn rnl 1 - 

ILX E,Li LjII JL ^ J. J. 


l?n"rnl Imprif* 


x*l.*x Kj X XU^c:ii u 


T.ow EtiTv 


Year 


mtill L \jfHJwUll 






TT« fiTI f- (Til' 

■ *^ Ll v. ^. V. 


1 Q"7A 

ly /u 


7 7 


D 


7 7 

/ r / 


7 S 


1971 


R 

O ^ — 


0 


ft 9 


7 Q 


1972 


Q 7 


O.J 


Q 7 


ft 

O.J 


1 n "7 o 

197 J 


Q 

9, J 


ft 7 


Q 

9 . J 


ft 7 


19 


Q ft 


Q 1 
-7.-1- 


Q ft 


Q 1 


1 Q"7 
19/3 


in 

1 u . o 


Q 


1 n 


Q S 


19 /o 


1 n 7 
J- u • / 


-7 ■ O 




• < — 


1 Q77 


11 1 


10 1 


\ 7 1 

1. X . X 


XV 0 X 


1 Q7 ft 


11 


- . ■ ^ 


11 S 

X X . 


10.3 


1 Q7Q 


i- -L • 


10 6 


11 9 


lOo 6 


J- ^ou 


12 3 


10 8 


12o 3 


10.8 


J_ ^7 O J- 


1 ? 6 


1 1 0 

J. J- ■ v/ 


12 6 


H«0 


1 Qft9 


19 7 
J. ^ • / 


1 T 1 


12 7 

X ^ o / 


11.1 




X ^ o o 


1 1 1 

J- X o -1. 


1 9 R 

X ^ o O 


11 1 

J. J. . J. 




19 R 

J- ^ d o 


1 1 0 
X X . v/ 


12 8 


11.0 


1 Q Q 

1 9o3 


19 ft 


in Q 


1 9 R 




1 Q Q A 

19oo 


19 ft 


in ft 


in c; 

X i- ^ 




T Q Q7 


19 ft 




1 9 r 


1 0 , 7 


1 Q O Q 

19oo 




1 ( » 


19 7 




1 n on 
19o9 




11 1 


19 7 


J- -J t -J 


199U 


1 ft 


11 A 


19 « 
X ^ . o 




1991 


1 /. /l 


11 ft 


1 n 

A- J » yj 




199/ 


ISO 


19 Q 
X / . J 


1 9 




1993 


15,6 


12.7 


13c4 




X994 


16.3 


13o3 


13c7 


T1.0 


1995 


17.1 


13.8 


14.0 




1996 


17.8 


14.3 


14.3 


I1..4 


1997 


18„6 


14.9 


14.6 


LI. 6 


1998 


19.4 


15o5 


14.9 


11.8 


1999 


20o2 


16o0 


15.2 


12.'1 


2000 


21.0 


16.6 


15.6 


12.3 



SOURCE: Bureau of the Census. Also see Appendix A. 
See notes to Table 1. 
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